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(54) Image compression device, image decompression device, image 

compression/decompression device, program for executing on a computer to perform 
functions of such devices, and recording medium storing such a program 



(57) An image compression device comprising 

an image division part dividing an image into a plu- 
rality of regions; 

a region designation part designating a region of 
interest in the image; 

a quantization rate determination part determining 
a quantization rate with respect to each of the regions 
divided by said image division part; and 



a compression control part controlling compres- 
sion with respect to each of the regions based on the 
quantization rate determined by said quantization rate 
determination part; wherein, 

said quantization rate determination part can de- 
termine the quantization rate for the region of interest 
different from the quantization rate for the regions other 
than the region of interest. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to an 
image compression device, an image decompression 
device, an image compression/decompression device, 
a program for executing on a computer to perform func- 
tions of such devices, and a computer readable infor- 
mation recording medium having such a program stored 
thereon. More specifically, the present invention relates 
to an image compression device, an image decompres- 
sion device, an image compression/decompression de- 
vice, a program for executing on a computer to perform 
functions of such devices, and a computer readable in- 
formation recording medium having such program 
stored thereon, all of which has a function of applying 
different quantization rates for regions of interest and 
regions other than the regions of interest in an image. 

2. Description of the Related Art 

[0002] Along with progress in image input technology 
and image output technology, demand for achieving 
high definition images has been remarkably increasing 
in recent years. When digital cameras are discussed as 
examples of image input apparatuses, cost reduction 
has been achieved for highly efficient charge-coupled 
devices (CCD) that can handle three million pixels, for 
example. Therefore, such CCDs are coming to be wide- 
ly used in products in a reasonable price range. 
Realization of highly efficient CCDs is largely due to de- 
velopments in silicon processing and device technology 
and it has overcome the trade-offs such as need for min- 
iaturization and reduction in noise-to-signal ratio. It is 
expected that this tendency of an increasing number of 
pixels that can be processed by a single device will con- 
tinue for a while. 

[0003] Meanwhile, as for high definition image output/ 
display apparatuses, realization of high performance 
and cost reduction is achieved in products that provide 
hard copies such as laser printers, ink-jet printers, sub- 
limatic printers, and in products that provide soft copies 
on display screens such as flat-panel display devices 
including cathode ray tubes (CRT), liquid crystal dis- 
plays (LCD), plasma display panels (PDP), and so forth. 
[0004] The introduction of high-performance, inex- 
pensive image input/output products into the market has 
promoted the popularization of high-definition images. 
Thus, it is expected that the demand for high-definition 
images will increase in various sectors. In fact, develop- 
ments in technology related to communications net- 
works including personal computers and the Internet ac- 
celerate such a trend even more. 
Especially, in these days, mobile apparatuses including 
portable phones and notebook-type personal comput- 



ers are becoming even more widely used and therefore 
the opportunity to transmit or receive high definition im- 
ages using various communications devices from all 
points is also rapidly increasing. Accordingly, it is inevi- 
5 table that the demand for high performance and multi- 
function in image compression/decompression technol- 
ogy, which enable easy handling of high definition im- 
ages, will increase. 

[0005] As for an image compression/decompression 
10 algorithm that enables easy handling of high definition 
images, the Joint Photographic Experts Group (JPEG) 
standard is currently used most pervasively. The JPEG 
2000 standard, which was designated as the interna- 
tional standard in 2001 , is expected to be the next gen- 
15 eration high definition image compression/decompres- 
sion format. The JPEG 2000 algorithm not only has 
higher performance than that of the older JEPG stand- 
ard but also has more functions, as well as more flexi- 
bility and scalability with respect to various applications. 
20 [0006] FIG. 1 shows a block diagram illustrating a ba- 
sic function according to the older JPEG algorithm. As 
shown, the JPEG algorithm includes the functions of the 
following parts; a color space transformation/inverse 
transformation part 50, a discrete cosine transformation/ 
25 inverse transformation part 51 , a quantization/inverse- 
quantization part 52, and an entropy coding/decoding 
part 53. Generally speaking, lossy coding is used in or- 
der to obtain a high compression rate. Therefore, in 
most cases, the complete compression and decompres- 
30 sion of an original image, in other words, the lossless 
coding, is not performed. The lossy coding rarely gen- 
erates problems as a matter of practice. Because of this, 
the JPEG algorithm is enabled to reduce the memory 
capacity necessary for compression and decompres- 
35 sion of image data and also for storing compressed im- 
age data. The JEPG algorithm contributes to the reduc- 
tion of time needed for sending and receiving image da- 
ta. Due to such advantages, the JEPG algorithm has 
become the most widely used image compression/de- 
40 compression algorithm at present. 

[0007] FIG. 2 shows a block diagram illustrating a ba- 
sic function according to the JPEG 2000 algorithm. As 
shown, the JPEG 2000 algorithm includes the functions 
of the following parts; a color space transformation/in- 
45 verse transformation part 60, a two-dimensional wavelet 
transformation/inverse transformation part 61 , a quan- 
tization/inverse-quantization part 62, an entropy coding/ 
decoding part 63, and a tag processing part 64. 
[0008] As mentioned above, the image compression/ 
50 decompression method that is currently most widely 
used is the JPEG algorithm. However, the demand for 
high definition for still images continues to grow and it 
is anticipated thatthe JPEG algorithm will reach its tech- 
nical limit sooner or later. For example, problems such 
55 as block noise and mosquito noise become noticeable 
as the definition of the original image becomes higher 
and thus the image quality degradation of the JPEG files 
is no longer negligible. In order to cope with such a cir- 
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cumstance, image quality improvement in the regions 
with a low bit rate, in other words, the regions with a high 
compression rate, has started to be recognized as the 
most important task to be dealt with in the image com- 
pression/decompression technology development. The 
JPEG 2000 algorithm is generated as an algorithm that 
will be able to cope with such a task and it is expected 
that the JPEG 2000 algorithm will be used in conjunction 
with the JPEG algorithm, which is currently most widely 
used, in the near future. 

[0009] When comparing FIG. 1 and FIG. 2, it can be 
seen that the difference between the JPEG algorithm 
and the JEPG 2000 algorithm is the method for trans- 
forming the image data into frequency components. The 
JPEG algorithm employs the discrete cosine transfor- 
mation (DCT), whereas the JPEG 2000 algorithm em- 
ploys the discrete wavelet transformation (DWT). The 
DWT has an advantage over the DCT that the image 
quality in the high compression regions is high and this 
is the reason for its adoption in the JEPG 2000 algo- 
rithm. Another difference between the JPEG algorithm 
and the JEPG 2000 algorithm is that the JPEG 2000 al- 
gorithm has the tag processing part 64 for performing 
code generation in the last phase of the encoding proc- 
ess. In the tag processing part 64, generation and inter- 
pretation of code streams are performed. By means of 
such code streams, the JPEG 2000 algorithm can real- 
ize various convenient functions. For example, FIG. 3A 
through FIG. 3D each illustrates an example of sub- 
bands in each decomposition level when the number of 
decomposition levels applied to the original image tile is 
three. The compression or decompression processing 
of the still images can be stopped at any decomposition 
level corresponding to levels of octave division in the 
DWT on the block basis as shown in FIG. 3A through 
FIG. 3D. 

[0010] As shown in FIG. 1 and FIG. 2, for the input/ 
output part of the original image, the color space trans- 
formation/inverse transformation parts 50, 60 are typi- 
cally connected. These parts may perform the transfor- 
mation from the RGB color system configured from 
three primary color components of red (R), green (G), 
and blue (B) or the YMC color system configured from 
complementary color components of yellow (Y), magen- 
ta (M), and cyan (C) into the YCrCb color system or the 
YUV color system and vice versa. 
[0011] The following is a description of the JPEG 2000 
algorithm. 

[0012] The definitions of the terms related to JPEG 
2000 comply with the JPEG 2000 Part I Final Draft In- 
ternational Standard (FDIS). The following are the def- 
initions of typical terms used in the JPEG 2000 algo- 
rithm. 

1. Code-block: A rectangular grouping of coeffi- 
cients from the same sub-band of a tile-component. 

2. Decomposition level: A collection of wavelet sub- 
bands where each coefficient has the same spatial 



impact or span with respect to the source compo- 
nent samples. These include the HL, LH, and HH 
sub-bands of the same two-dimensional sub-band 
decomposition. For the last decomposition level, LL 
5 sub-band is also included. 

3. Precinct: A one rectangular region of a trans- 
formed tile-component, within each resolution level, 
used for limiting the size of packets. 

4. Layer: A collection of compressed image data 
10 from coding passes of one, or more, code-blocks of 

a tile-component. Layers have an order for encod- 
ing and decoding that must be preserved. 

5. Region of interest (ROI) : A collection of coeffi- 
cients that are considered of particular relevance by 

15 some user-defined measures. 

[0013] FIG. 4 shows an example of each color com- 
ponent of a color image divided into tiles. As shown in 
FIG. 4, generally, the color image is divided into rectan- 

20 gular areas (tiles) 80 t , 81 t , and 82 t , with respect to each 
color component 80, 81 , or 82 (the RGB primary color 
system is used in this example). Each tile, R00, R01 , 
R15/G00, G01, G15/B00, B01 , B15, is regarded 
as a basic unit when performingthe image compression/ 

25 decompression process. Thus, the image compression/ 
decompression operation is performed individually for 
each color component and for each tile. 
[0014] When performing the coding/compression, da- 
ta of each tile of respective color components are pro- 

30 vided to the color space transformation part 60 shown 
in FIG. 2. After being color space transformed, the data 
are provided to the two-dimensional wavelet transform 
(order alteration) part 61 so that the data are processed 
by the two-dimensional wavelet transform and are spa- 

35 tially divided into frequency bands. 

[0015] In the above-mentioned FIG. 3A through FIG. 
3D, an example of sub-bands in each decomposition 
level in a case where the number of decomposition lev- 
els applied to the original image tile is three is shown. 

40 More precisely, the original image tile (0LL) (decompo- 
sition level 0 (70)) is obtained by dividing an original im- 
age into tiles. The two-dimensional wavelet transforma- 
tion is applied to the original image tile so as to divide 
into sub-bands (1 LL, 1 HL, 1 LH, 1 HH) of the decompo- 

45 sition level 1 (71) as shown in FIG. 3B. Then, similarly, 
the two-dimensional wavelet transform is applied to the 
low-frequency sub-band (1 LL) of the decomposition lev- 
el 1 and is divided into sub-bands (2LL, 2HL, 2LH, 2HH) 
of the decomposition level 2 (72) as shown in FIG. 3C. 

50 Then, similarly, the two-dimensional wavelet transform 
is applied to the low-frequency sub-band (2LL) of the 
decomposition level 2 and is divided into sub-bands 
(3LL, 3HL, 3LH, 3HH) of the decomposition level 3 (73) 
as shown in FIG. 3D. 

55 [0016] In FIG.3Athrough FIG. 3D, the sub-bands that 
are the target of coding in each decomposition level are 
represented as gray. In the example shown, the target 
sub-bands are 3HL, 3LH, 3HH, 2HL, 2LH, 2HH, 1 HL, 
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1 LH, and 1 HH, and the sub-band 3LL will not be coded. 
[0017] Subsequently, a target bit to be coded is deter- 
mined in the order of designated coding and a context 
is created from peripheral bits of the target bit in the 
quantization part 62 shown in FIG. 2. The wavelet coef- 
ficients, which have undergone the quantization opera- 
tion, are divided into rectangles called "precincts" with 
respect to each sub-band. The precincts do not overlap 
each other. The precincts are introduced so as to effec- 
tively use memories during implementation. 
[0018] FIG. 5 shows an example that illustrates the 
relationship in concept between the precincts and the 
code blocks. In this example, an original image 90 is di- 
vided into four tiles, i.e. tile 90 t0 , tile 90 t1 , tile 90 t2i and 
tile 90 t3 , on a decomposition level 1 . As shown in FIG. 
5, for example, a precinct 90 p4 includes three rectangle 
areas coincident in spatial position. The same applies 
to the precinct 90 p6 . Here, the precincts are allocated 
with the numbers from 0 to 8 according to the raster or- 
der. Furthermore, each precinct is divided into rectan- 
gular "code blocks" that do not overlap each other. In 
this example, there are provided 12 code blocks num- 
bered from 0 to 11. For example, the code block 90 b1 
represents the code block number 1 . These code blocks 
are regarded as basic units when performing the entro- 
py coding operation. 

[0019] In the entropy coding part 63 shown in FIG. 2, 
coding with respect to tiles of each component is per- 
formed by probability estimation from the target bit and 
its context. Accordingly, coding is performed on each tile 
for every color component of the original image. Lastly, 
the tag processing part 64 connects all coded data ob- 
tained from the entropy coding part 63 together so as to 
generate one single code stream, and attaches prede- 
termined tags thereto. FIG. 6 schematically shows an 
example of a typical structure of a code stream thus ob- 
tained. As shown, tag information called a main header 
1 00 is added to the head of the code stream and differ- 
ent tag information called a tile part header 1 01 is added 
to each tile part configuring the tile. After the tile part 
header 101, code data (a bit stream 1 02) follows. At the 
tail 103 of the code stream, there is also attached an- 
other tag. 

[0020] When performing decoding/decompression, a 
process inverse to the coding is performed and the orig- 
inal image data are generated from the above-men- 
tioned code stream of each tile with respect to each 
component. The process of decoding is briefly de- 
scribed using FIG. 2. The tag processing part 64 inter- 
prets the tag information attached to the code stream, 
which is input from the exterior; decomposes the code 
stream into code streams of each tile of each compo- 
nent; and performs decoding processing with respect to 
every code stream of each tile of each component. The 
position of each target bit to be decoded is determined 
according to the order based on the tag information in 
the code stream. In the reverse quantization part 62, the 
context is generated from the periphery bits (which have 



already been decoded) of the target bit. In the entropy 
decoding part 63, decoding is performed in a probability 
estimation manner from the context thus generated and 
the code stream, thus the target bit is generated and is 

5 written in the thus-determined position. 

[0021] Since the thus-obtained decoded data are spa- 
tially divided with respect to frequency bands, the two- 
dimensional wavelet inverse transformation is applied 
to the decoded data in the two-dimensional wavelet 

10 transformation part 61 so as to regenerate/restore each 
tile of respective color components of the image data. 
The restored data are transformed into data of the orig- 
inal primary color system by the color space inverse 
transformation part 60. 

15 [0022] It is possible to directly quantize the wavelet 
coefficients. However, according to the JPEG 2000 al- 
gorithm, in order to improve the coding efficiency, each 
coefficient value is decomposed into bit plane units. 
Then, after that, it is possible to order bit planes with 

20 respect to each code block or each pixel. 

[0023] FIG. 7A through FIG. 7G illustrate an example 
of a procedure for ordering the bit planes. As shown in 
FIG. 7A, an original image 1 60 (32 x 32 pixels) is divided 
into tile 160^ tile 160 t1 , tile 160 t2 , and tile 160 t3 , each 

25 including 16x16 pixels. In this example, each precinct 
on a decomposition level 1 has the size of 8 x 8 pixels 
and each code block on the same level 1 has the size 
of 4 x 4 pixels. The number of each precinct and the 
number of each code block are given the in order of 

30 raster. The mirroring method is applied for the pixel in- 
crease on the outside of a tile boundary, the wavelet 
transform is performed by a reversible (5, 3) filter, and 
thus the wavelet coefficient values on the decomposi- 
tion level 1 are calculated. 

35 [0024] Atypical "layer" configuration is readily under- 
standable when the wavelet coefficients values are 
seen from a lateral direction (a bit plane direction) as 
shown in FIG. 7D through FIG. 7G. This example is giv- 
en with respect to the tile 160 t0 (tile 0)/precinct 160 p3 

40 (precinct 3)/code block 1 60 b3 (code block 3). The code 
block 1 60 w3 obtained by applying the wavelet transform 
to the pixel values shown in FIG. 7B is divided into sub- 
bands (1 LL, 1 HL, 1 LH, 1 HH), and as shown in FIG. 7C, 
the wavelet coefficient values are obtained with respect 

45 to each sub-band. 

[0025] As shown in FIG. 7D through FIG. 7G, each 
layer L0 through L3 includes one or a plurality of bit 
planes. In this example, the layer L0 includes one bit 
plane, the layer L1 includes three bit planes, the layer 

50 L2 includes one bit plane, and the layer L3 includes 
three bit planes. The layer including bit planes close to 
the least significant bit (LSB) is to be quantized earlier 
so that it can be deleted first, whereas a layer including 
bit planes close to the most significant bit (MSB) is to be 

55 quantized laterso that it can remain unquantized longer 
than the layer including bit planes close to the LSB. The 
scheme of deleting the layers close to the LSB first is 
called truncation. By applying such a scheme, it is pos- 
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sible to finely control the quantization rate. 
[0026] When the conventional JPEG compressing/ 
decompression method is to be applied instead of the 
JPEG 2000 algorithm, each tile is replaced by a square 
block having 8 pixels on each side and to which the two- 
dimensional discrete cosine transform is applied. 
[0027] So far, the description is given with respect to 
typical still images. However, the above-described tech- 
nology may be equally extended to motion images (vid- 
eos). In other words, each frame of motion images is 
configured from one still image and a plurality of still im- 
ages can be created (coded) into video data or can be 
displayed (decoded) with frame rate appropriate to any 
application. This is the function called motion, compres- 
sion/decompression processing of still images. Since 
this method has a function that is not provided to the 
video files of the MPEG format, which is widely used for 
motion images, that is to say, this method has an advan- 
tageous function of being able to handle high quality still 
images with respect to each frame, businesses such as 
broadcasting stations, etc. have started to express their 
interest in such a method. There is a good chance that 
such a method will be widely used among general con- 
sumers in the near future. 

[0028] One specification that is required for the com- 
pression/decompression algorithm for motion process- 
ing of still images and that differs significantly from the 
compression/decompression algorithm for general still 
images is the processing rate. This is because the 
processing rate determines the frame rate that affects 
the quality of motion images. At the present, in order to 
realize such a high processing rate, means are limited 
to such as application specific integrated circuits (ASIC) 
and digital signal processors (DSP), which strongly de- 
pend on hardware. It appears that in order to realize a 
processing rate that is sufficiently high with software, de- 
velopments in process device technology in the semi- 
conductor field and parallel compiling technology in the 
software field, etc., must be awaited. 
[0029] However, in the image compression/decom- 
pression method according to the related art, there is a 
disadvantage that both important regions, i.e. the re- 
gions of interest (ROI), and the regions not so important 
are compressed similarly. In view of such a disadvan- 
tage, for example, Japanese Laid-Open Patent Applica- 
tion No. 06-350989 discloses an image data compres- 
sion processing method that divides an image into a plu- 
rality of regions, defines a level of importance with re- 
spect to each region, and controls the quantization rate 
of each region according to the defined level of impor- 
tance. However, the level of importance of respective 
regions differs depending on the owner of the image and 
it is not practical to reflect individual requests of the own- 
ers of the image. In addition, it is not readily possible to 
incorporate determining of different quantization rates 
with respect to each region into the current image com- 
pression/decompression devices. 
[0030] Further, Japanese Laid-Open Patent Applica- 



tion No. 2000-40142 and No. 2001 -285642 disclose in- 
ventions where priority is given to the data of the regions 
of interest over the data of the regions other than the 
regions of interest by performing a bit shift to bits in the 

5 region of interest with respect to the bits in the regions 
other than the regions of interest. However, inventions 
disclosed in the above-mentioned applications not only 
fail to finely control the image quality in the regions of 
interest and the regions otherthan the regions of interest 

10 but also may generate a code indicating that there is no 
data otherthan the region of interest when the code size 
is small. 

SUMMARY OF THE INVENTION 

15 

[0031] Accordingly, it is a general object of the present 
invention to provide an image compression device, an 
image decompression device, an image compression/ 
decompression device, a computer executable pro- 
gram, and a recording medium storing such a program, 
all of which being able to determine important regions, 
i.e. the regions of interest (ROI), in an image by a user 
and to compress the determined important regions with 
precision according to the requirement from the user. 
[0032] It is a further object of the present invention to 
provide an image compression device, an image de- 
compression device, an image compression/decom- 
pression device, a computer executable program, and 
a recording medium storing such a program, all of which 
being able to finely determine resolution forthe ROI and 
the regions otherthan the ROI so as to realize high im- 
age compression while maintaining high image quality 
according to the determined resolution and so as to re- 
duce the processing time necessary for the compres- 
sion. 

[0033] It is a further object of the present invention to 
provide an image compression device, an image de- 
compression device, an image compression/decom- 
pression device, a computer executable program, and 
a recording medium storing such a program, all of which 
being able to perform compression with different preci- 
sion according to the requirement from the user while 
reducing the data amount for both the ROI and the re- 
gions other than the ROI, to determine level of interest 
with respect to each determined region so as to control 
the number of bits to be retained according to the deter- 
mined level of interest. 

[0034] As a first aspect of the present invention, there 
is provided an image compression device which com- 
prises an image division part dividing an image into a 
plurality of regions, a region designation part designat- 
ing a region of interest in the image, a quantization rate 
determination part determining a quantization rate with 
respect to each of the regions divided by the image di- 
vision part, and a compression control part controlling 
compression with respect to each of the regions based 
on the quantization rate determined by the quantization 
determination part. 
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[0035] In the image compression device according to 
the first aspect of the present invention, the quantization 
rate determination part can determine the quantization 
rate for the region of interest different from the quanti- 
zation rate for the regions other than the region of inter- 
est. 

[0036] Further, the image compression device ac- 
cording to the first aspect of the present invention may 
further comprise a level of interest determination part 
determining a level of interest for the region of interest 
designated by the region designation part and the quan- 
tization rate determination part may determine a differ- 
ent quantization rate according to the level of interest 
determined for the region of interest by the level of in- 
terest determination part. 

[0037] Further, in the image compression device ac- 
cording to the first aspect of the present invention, the 
image division part may apply two or more from a unit 
group of a tile, a precinct, a code block, and a pixel, 
which units are combined, to divide the image into the 
plurality of regions. 

[0038] Further, in the image compression device ac- 
cording to the first aspect of the present invention, the 
image division part may apply a region determined ac- 
cording to an area of interest in the image to divide the 
image into the plurality of regions. 
[0039] Further, in the image compression device ac- 
cording to the first aspect of the present invention, a 
boundary of the regions divided by said image division 
part may be a boundary of two or more from a group of 
a tile boundary, a precinct boundary, and a code block 
boundary. 

[0040] Further, the image compression device ac- 
cording to the first aspect of the present invention may 
be configured from a combination of a two-dimensional 
wavelet transformation unit, a quantization unit, and an 
entropy coding unit. 

[0041] As a second aspect of the present invention, 
there is provided an image compression device which 
comprises an image division part dividing an image into 
a plurality of regions, a region designation part desig- 
nating a region of interest in the image, a bit number 
determination part determining the number of bits, 
which are available when quantization is made, with re- 
spect to each of the regions divided by the image divi- 
sion part, and a compression control part controlling 
compression with respect to each of the regions based 
on the number of bits determined by the bit number de- 
termination part. 

[0042] In the image compression device according to 
the second aspect of the present invention, the bit 
number determination part can determine the number 
of bits for the region of interest different from the number 
of bits for the regions other than the region of interest. 
[0043] Further, the image compression device ac- 
cording to the second aspect of the present invention 
may further comprise a level of interest determination 
part determining a level of interest for the region of in- 



terest designated by the region designation part, andthe 
bit number determination part may determine a different 
number of bits according to the level of interest deter- 
mined for the region of interest by the level of interest 

5 determination part. 

[0044] Further, in the image compression device ac- 
cording to the second aspect of the present invention, 
the image division part may apply two or more from a 
unit group of a tile, a precinct, a code block, and a pixel, 

10 which units are combined, to divide the image into the 
plurality of regions. 

[0045] Further, in the image compression device ac- 
cording to the second aspect of the present invention, 
the image division part may apply a region determined 

15 according to an area of interest in the image to divide 
the image into the plurality of regions. 
[0046] Further, in the image compression device ac- 
cording to the second aspect of the present invention, 
a boundary of the regions divided by the image division 

20 part may be a boundary of two or more from a group of 
a tile boundary, a precinct boundary, and a code block 
boundary. 

[0047] Further, the image compression device ac- 
cording to the second aspect of the present invention 
25 may be configured from a combination of a two-dimen- 
sional wavelet transformation unit, a quantization unit, 
and an entropy coding unit. 

[0048] As a third aspect of the present invention, there 
is provided an image compression device which com- 
30 prises an image division part dividing an image into a 
plurality of regions, a region designation part designat- 
ing a region of interest in the image, a bit plane allocation 
part allocating one or a plurality of bit planes to a layer 
with respect to each of the regions divided by the image 
35 division part, and a compression control part controlling 
compression with respect to each of the regions based 
on the layer allocated with one ora plurality of bit planes. 
[0049] In the image compression device according to 
the third aspect of the present invention, the bit plane 
40 allocation part can allocate the number of bit planes to 
the layer for the region of interest different from the 
number of bit planes to the layer for the regions other 
than the region of interest. 

[0050] Further, the image compression device ac- 
45 cording to the third aspect of the present invention may 
further comprise a level of interest determination part 
determining a level of interest for the region of interest 
designated by the region designation part, and the bit 
plane allocation part may allocate a different number of 
50 bit planes to the layer according to the level of interest 
determined for the region of interest by the level of in- 
terest determination part. 

[0051] Further, in the image compression device ac- 
cording to the third aspect of the present invention, the 
55 image division part may apply two or more from a unit 
group of a tile, a precinct, a code block, and a pixel, 
which units are combined, to divide the image into the 
plurality of regions. 
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[0052] Further, in the image compression device ac- 
cording to the third aspect of the present invention, the 
image division part may apply a region determined ac- 
cording to an area of interest in the image to divide the 
image into the plurality of regions. 
[0053] Further, in the image compression device ac- 
cording to the third aspect of the present invention, a 
boundary of the regions divided by the image division 
part may be a boundary of two or more from a group of 
a tile boundary, a precinct boundary, and a code block 
boundary. 

[0054] Further, the image compression device ac- 
cording to the third aspect of the present invention may 
be configured from a combination of a two-dimensional 
wavelet transformation unit, a quantization unit, and an 
entropy coding unit. 

[0055] As a fourth aspect of the present invention, 
there is provided an image compression device which 
comprises an image division part dividing an image into 
a plurality of regions, a resolution determination part de- 
termining the resolution with respect to each of the re- 
gions divided by the image division part, and a compres- 
sion control part controlling compression with respect to 
each of the regions based on the resolution determined 
for each of the regions by the resolution determination 
part. 

[0056] Further, in the image compression device ac- 
cording to the fourth aspect of the present invention, the 
image division part may apply more than two from a unit 
group of a tile, a precinct, a code block, and a pixel, 
which units are combine, to divide the image into the 
plurality of regions. 

[0057] Further, in the image compression device ac- 
cording to the fourth aspect of the present invention, the 
image division part may apply a region determined ac- 
cording to an area of interest in the image to divide the 
image into the plurality of regions. 
[0058] Further, in the image compression device ac- 
cording to the fourth aspect of the present invention, a 
boundary of the regions divided by the image division 
part may be a boundary of two or more from a group of 
a tile boundary, a precinct boundary, and a code block 
boundary. 

[0059] Further, the image compression device ac- 
cording to the fourth aspect of the present invention may 
be configured from a combination of a two-dimensional 
wavelet transformation unit, a quantization unit, and an 
entropy coding unit. 

[0060] As a fifth aspect of the present invention, there 
is provided an image compression device which com- 
prises an image division part dividing an image into a 
plurality of regions, a bit plane decomposition part de- 
composing each of the plurality of regions divided by the 
image division part into bit planes, a level of interest de- 
termination part determining a level of interest for the 
decomposed bit planes, and a compression control part 
controlling compression with respect to each of the re- 
gions based on the level of interest determined for the 



decomposed bit planes by the level of interest determi- 
nation part. 

[0061] In the image compression device according to 
the fifth aspect of the present invention, a compressed 

5 image may be generated according to the level of inter- 
est determined for the decomposed bit planes. 
[0062] As a sixth aspect of the present invention, 
there is provided an image compression device which 
comprises an image division part dividing an image into 

10 a plurality of regions, a bit plane decomposition part de- 
composing each of the plurality of regions divided by the 
image division part into bit planes, a level of interest de- 
termination part determining a level of interest for the 
decomposed bit planes, a compression control part con- 

15 trolling compression with respect to each of the regions 
based on the level of interest determined forthe decom- 
posed bit planes by the level of interest determination 
part, and tag processing control part controlling tag 
processing based on the level of interest determined for 

20 the decomposed bit planes. 

[0063] In the image compression device according to 
the sixth aspect of the present invention, a compressed 
image may be generated according to the level of inter- 
est determined for the decomposed bit planes. 

25 [0064] As a seventh aspect of the present invention, 
there is provided an image decompression device for 
decompressing an image compressed by the image 
compression device according to the first aspect of the 
present invention, and the compressed image is decom- 

30 pressed based on information of each of the regions di- 
vided by the image division part, which information is 
contained in the compressed image. 
[0065] The image decompression device according to 
the seventh aspect of the present invention may be con- 

35 figured from a combination of a two-dimension inverse 
wavelet transformation unit, an inverse quantization 
unit, and an entropy decoding unit. 
[0066] As an eighth aspect of the present invention, 
there is provided an image decompression device for 

40 decompressing an image compressed by the image 
compression device according to the second aspect of 
the present invention, and the compressed image is de- 
compressed based on information of each of the regions 
divided by the image division part, which information is 

45 contained in the compressed image. 

[0067] The image decompression device according to 
the eighth aspect of the present invention may be con- 
figured from a combination of a two-dimension inverse 
wavelet transformation unit, an inverse quantization 

50 unit, and an entropy decoding unit. 

[0068] As a ninth aspect of the present invention, 
there is provided an image decompression device for 
decompressing an image compressed by the image 
compression device according to the third aspect of the 

55 present invention , and the compressed image is decom- 
pressed based on information of each of the regions di- 
vided by the image division part, which information is 
contained in the compressed image. 
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[0069] The image decompression device according to 
the ninth aspect of the present invention may be config- 
ured from a combination of a two-dimension inverse 
wavelet transformation unit, an inverse quantization 
unit, and an entropy decoding unit. 
[0070] As a tenth aspect of the present invention, 
there is provided an image decompression device for 
decompressing an image compressed by the image 
compression device according to the fourth aspect of 
the present invention, and the compressed image is de- 
compressed based on information of each of the regions 
divided by the image division part, which information 
contained in the compressed image. 
[0071] The image decompression device according to 
the tenth aspect of the present invention may be config- 
ured from a combination of a two-dimension inverse 
wavelet transformation unit, an inverse quantization 
unit, and an entropy decoding unit. 
[0072] As an eleventh aspect of the present invention, 
there is provided an image compression/decompres- 
sion device which comprises the image compression 
device according to the first aspect of the present inven- 
tion and the image decompression device according to 
the seventh aspect of the present invention. The func- 
tions of the image compression device and the image 
decompression device are may be realized by a combi- 
nation of a two-dimensional wavelet transformation/in- 
verse transformation unit, a quantization/inverse quan- 
tization unit, and an entropy coding/decoding unit. 
[0073] As a twelfth aspect of the present invention, 
there is provided an image compression/decompres- 
sion device which comprises the image compression 
device according to the second aspect of the present 
invention and the image decompression device accord- 
ing to the eighth aspect of the present invention. The 
functions of the image compression device and the im- 
age decompression device are may realized by a com- 
bination of a two-dimensional wavelet transformation/in- 
verse transformation unit, a quantization/inverse quan- 
tization unit, and an entropy coding/decoding unit. 
[0074] As a thirteenth aspect of the present invention, 
there is provided an image compression/decompres- 
sion device which comprises the image compression 
device according to the third aspect of the present in- 
vention and the image decompression device according 
to the ninth aspect of the present invention. The func- 
tions of the image compression device and the image 
decompression device are may realized by a combina- 
tion of a two-dimensional wavelet transformation/in- 
verse transformation unit, a quantization/inverse quan- 
tization unit, and an entropy coding/decoding unit. 
[0075] As a fourteenth aspect of the present inven- 
tion, there is provided an image compression/decom- 
pression device which comprises the image compres- 
sion device according to the fourth aspect of the present 
invention and the image decompression device accord- 
ing to the tenth aspect of the present invention. The 
functions of the image compression device and the im- 



age decompression device are may be realized by a 
combination of a two-dimensional wavelet transforma- 
tion/inverse transformation unit, a quantization/inverse 
quantization unit, and an entropy coding/decoding unit. 

5 [0076] As a fifteenth aspect of the present invention, 
there are provided programs for executing on a compu- 
ter to perform functions of the respective image com- 
pression/decompression devices mentioned above. 
[0077] As a sixteenth aspect of the present invention, 

10 there are provided computer readable recording media 
each storing such a program mentioned above. 
[0078] Therefore, according to the present invention, 
it is possible to provide an image compression device, 
an image decompression device, an image compres- 

15 sion/decompression device, a computer executable 
program, and a recording medium storing such a pro- 
gram, all of which being able to determine important re- 
gions, i.e. the regions of interest (ROI), in an image by 
a user and to compress the determined important re- 

20 gions with precision according to the requirement from 
the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 



25 [0079] 

FIG. 1 shows a block diagram illustrating a basic 

function of the JPEG algorithm; 

FIG. 2 shows a block diagram illustrating a basic 

30 function of the JPEG 2000 algorithm; 

FIG. 3A through FIG. 3D show an example of sub- 
bands in each decomposition level when the 
number of decomposition levels is three; 
FIG. 4 shows an example of each color component 

35 of a color image divided into tiles; 

FIG. 5 shows an example that illustrates a relation- 
ship between precincts and code blocks; 
FIG. 6 schematically shows an example of a code 
stream structure; 

40 FIG. 7A through FIG. 7G schematically show an ex- 
ample of a procedure for ordering bit planes; 
FIG. 8 shows a block diagram illustrating a config- 
uration example of an image compression/decom- 
pression device for still images according to one 

45 embodiment of the present invention; 

FIG. 9 shows a block diagram illustrating the detail 
of a configuration example of an image compres- 
sion/decompression device according to the 
present invention; 

50 FIG. 1 0 shows a block diagram illustrating a config- 
uration example of an image compression/decom- 
pression device for motion images according to the 
present invention; 

FIG. 11 shows a flow chart illustrating an example 
55 of an image compression method according to the 
present invention; 

FIG. 12Aand FIG. 12B show embodiments to which 
the present invention is applied with respect to a still 
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grayscale image; 

FIG. 1 3A and FIG. 1 3B show other embodiments to 
which the present invention is applied for a still gray- 
scale image; 

FIG. 14A and FIG. 14B show examples in which 
precincts are applied for region division; 
FIG. 15A and FIG. 15B show examples in which' 
code blocks are applied for region division; 
FIG. 1 6 shows a flow chart illustrating an image de- 
compression method related to one embodiment 
according to the present invention; 
FIG. 1 7 shows a block diagram illustrating another 
configuration example of an image compression/ 
decompression device for still images according to 
one embodiment of the present invention; 
FIG. 18 shows a block diagram illustrating the de- 
tails of another configuration example of an image 
compression/decompression device according to 
the present invention; 

FIG. 19 shows a flow chart illustrating an example 
of another image compression method according to 
the present invention; 

Fig. 20 shows an example of bit plane division with 
respect to each tile; 

FIG. 21 shows a block diagram illustrating another 
configuration example of an image compression/ 
decompression device for still images according to 
one embodiment of the present invention; 
FIG. 22 shows a block diagram illustrating the de- 
tails of another configuration example of an image 
compression/decompression device according to 
the present invention; 

FIG. 23 shows a flow chart illustrating an example 
of another image processing method according to 
the present invention; 

FIG. 24 shows an example of level of interest de- 
termination with respect to a tile according to the 
present invention; 

FIG. 25 shows a configuration example of a code 
sequence when the level of interest with respect to 
each tile is determined as shown in FIG. 24; 
FIG. 26 shows a block diagram illustrating another 
configuration example of an image compression/ 
decompression device for still images according to 
one embodiment of the present invention; 
FIG. 27 shows a block diagram illustrating the de- 
tails of another configuration example device ac- 
cording to the present invention; and 
FIG. 28 shows a flow chart illustrating an example 
of another image compression method according to 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0080] In the following, principles and embodiments 
of the present invention will be described with reference 
to the accompanying drawings. 



[0081] FIG. 8 shows a block diagram illustrating a 
configuration example of an image compression/de- 
compression device for still images according to one 
embodiment of the present invention. As shown in FIG. 

5 8, the image compression/decompression device ac- 
cording to the embodiment of the present invention in- 
cludes a color space transformation/inverse transforma- 
tion part 10, a first component 11 , a second component 
1 2. a third component 1 3, a code stream processing part 

10 14 ; and a quantization rate determination part 15. The 
first component 11 is configured from a wavelet trans- 
formation/inverse transformation part 11a, a quantiza- 
tion rate selecting part 1 1 b, a quantization/inverse quan- 
tization part 11c, and an entropy coding/decoding part 

15 1 1 d. The second component 12 is configured from a 
wavelet transformation/inverse transformation part 12a, 
a quantization rate selecting part 12b, a quantization/ 
inverse quantization part 12c, and an entropy coding/ 
decoding part 12d. The third component 13 is config- 

20 ured from a wavelet transformation/inverse transforma- 
tion part 13a, a quantization rate selecting part 13b, a 
quantization/inverse quantization part 13c, and an en- 
tropy coding/decoding part 13d. 
[0082] It is noted that in the image compression/de- 

25 compression device shown in FIG. 8, although thetrans- 
formation and the inverse transformation of respective 
processing are represented as a single block so as to 
cope with both compression and decompression, it is 
possible to allocate different blocks for the transforma- 

30 tion and the inverse transformation, respectively. By do- 
ing so, it is possible to make use of an independent im- 
age compression device and an independent image de- 
compression device. Also, the compressed images to 
be decompressed by the image compression/decom- 

35 pression device or the image decompression device ac- 
cording to the present invention are not limited to the 
images compressed by the image compression device 
according to the present invention, but also include any 
compressed images in general that have been com- 

40 pressed by controlling the compression rate with re- 
spect to each region divided from an original image 
based on quantization rate, which is determined with re- 
spect to each divided region. 

[0083] According to the present invention, since the 
45 method that employs the discrete wavelet transforma- 
tion of the JPEG 2000 algorithm is introduced into prac- 
tical device configurations in order to realize the image 
compression/decompression method, the present in- 
vention can be continuously utilized from the present to 
50 the future. 

[0084] The above described image compression/de- 
compression device shown in FIG. 8 is for still images. 
The processes in the first component 11, the second 
component 12, and the third component 13 are per- 
55 formed in parallel. The color space used in this embod- 
iment is either RGB or YUV. 

[0085] The following is a description of compression. 
First, the original image is transformed into RGB or YUV 



9 



17 



EP 1 349 393 A1 



18 



color space in the color space transformation/inverse 
transformation part 1 0. The following processing is car- 
ried out in parallel in the first component 1 1 , the second 
component 12, and the third component 13. Here, a de- 
scription is given for the processing in the first compo- 
nent 1 1 . However, the same processing is performed in 
the second component 12 and the third component 13. 
The image having color space transformed is divided 
into a plurality of tile regions. The wavelet transforma- 
tion/inverse transformation part 1 1 a performs the wave- 
let transformation with respect to each tile region. At this 
time, the divided regions are divided using tiles and as 
for precincts and code blocks, the region division is per- 
formed after the wavelet transformation processing is 
performed. It is also possible to perform region division 
by combining the tiles, the precincts, and the code 
blocks. 

[0086] In the quantization rate selecting part 11b, the 
quantization rate is selected with respect to each region 
having the wavelet transformation performed thereon. 
When the user designates the region of interest (ROI) 
and the quantization rate is determined with respect to 
each region, the ROI is designated in the image and it 
is possible to determine the quantization rate for the 
designated ROI, which differs from that for regions other 
than the ROI, in the quantization rate determination part 
1 5. After the quantization rates for respective regions of 
the image are thus determined, the wavelet coefficients 
are provided to the quantization/inverse quantization 
part 11c so as to be quantized. After the quantization, 
entropy coding is performed in the entropy coding/de- 
coding part 1 1 d. Lastly, the code streams are generated 
in the code stream processing part 14. 
[0087] According to the present invention, since the 
quantization rate is determined according to the regions 
selected by the user and since the compression is con- 
trolled based on the determined quantization rate, it is 
possible to realize image compression that suits individ- 
ual users' tastes. 

[0088] FIG. 9 shows a block diagram illustrating the 
details of a configuration example of the image com- 
pression/decompression device according to the 
present invention. In FIG. 9, the image compression/de- 
compression device 20 includes a color space transfor- 
mation/inverse transformation part 20a, a two dimen- 
sional wavelet transformation/inverse transformation 
part 20b, a quantization/inverse quantization part 20c, 
an entropy coding/decoding part 20d, and a tag 
processing part 20e. In FIG. 9, there is further provided 
image division means 21, compression control means 
22, quantization rate determination means 23, and re- 
gion designation means 24. The compression/decom- 
pression device 20 performs the same processing as 
that of each component shown in FIG. 8. The tag 
processing part 20e is added to the device as a charac- 
teristic of the JPEG 2000 algorithm, and it generates and 
interprets code streams. 

[0089] The original image is divided into a plurality of 



regions by the image division means 21 after being color 
space transformed in the color space transformation/in- 
verse transformation part 20a. When dividing the origi- 
nal image, the tiles, the precincts, and the code blocks 

5 may be used. It is also possible to divide the original 
image using a combination of two or a combination of 
the three. In addition, it is also possible to designate ar- 
eas of interest in the image and determine the ROI ac- 
cording to the areas of interest in the image, and then 

10 divide the image according to the determined ROI. In 
such a case, the boundary of the divided regions may 
be one of tile boundary, precinct boundary, or code block 
boundary, or two or three of the mentioned boundaries 
according to the division unit of the region. 

15 [0090] According to the present invention, by using 
the tiles, the precincts, and the code blocks, which will 
be the standard specifications for the JPEG 2000 algo- 
rithm, for dividing the image into a plurality of regions, it 
is possible to readily realize compression control. 

20 [0091] The region designation means 24 designates 
the ROI in the image. More specifically, for example, the 
range of an area of interest in the image displayed on 
the display screen, etc., is designated by using input 
means such as a mouse or a keyboard, etc., and the 

25 designated area of interest can be determined as the 
ROI. More than one ROI can be designated. As another 
way of designating the ROI, it is possible to designate 
some of the regions divided usingthetiles, the precincts, 
or the code blocks as the ROI. In such a case, for ex- 

30 ample, numbers may be allocated to each region divid- 
ed from the image displayed on the display screen, etc., 
and the ROI can be designated by inputting relevant 
numbers corresponding to the ROI by the mouse or the 
keyboard, etc. Again, in this case, more than one ROI 

35 can be designated. 

[0092] According to the present invention, since when 
dividing the original image into a plurality of regions, the 
original image is divided according to the regions deter- 
mined by the user, it is possible to effectively control the 

40 image compression. Further, by using the tile, the pre- 
cinct, and the code block, which will be standard spec- 
ifications for the JPEG 2000 algorithm for dividing the 
image into a plurality of regions, it is possible to readily 
realize compression control. 

45 [0093] The quantization rate determination means 23 
determines the quantization rate with respect to each 
region. More specifically, a level of interest is given to 
the ROI designated in the region designation means 24. 
The term "level of interest" used here indicates a meas- 

50 ure for controlling the compression rate for the ROI in 
the image. For example, for regions desired to be high 
definition, the quantization rate is reduced. The level of 
interest can be appropriately determined according to 
the users' tastes with respect to each ROI by using level 

55 of interest determination means, which will be described 
later. By determining different quantization rates accord- 
ing to the level of interest determined by the user, it is 
possible to control compression while maintaining im- 
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age quality precision. As an embodiment that is often 
used, two types of quantization rates are determined for 
the divided regions. In such a case, the quantization 
rates may be determined so that the ROI and the region 
other than the ROI have different quantization rates. In 
other words, when the quantization rate for the ROI is 
higher than that for the regions other than the ROI , the 
image quality of the ROI will be coarse. When the quan- 
tization rateforthe ROI is lowerthan that forthe regions 
other than the ROI, the image quality of the ROI will be 
high definition. Consequently, it is possible to appropri- 
ately determine the quantization rate according to the 
users' tastes. 

[0094] According to the present invention, by deter- 
mining a plurality of quantization rates according to the 
level of interest determined for the ROI, it is possible to 
control the compression while maintaining the high def- 
inition image quality of the image. Further, since at least 
two quantization rates are employed forthe regions di- 
vided from the image, it is possible to readily realize 
compression control that reflects the users' tastes with 
a simple configuration. 

[0095] The compression control means 22 controls 
the compression with respect to each region based on 
the determined quantization rate. The compression- 
controlled regions are provided to the quantization/in- 
verse quantization part 20c so as to be quantized based 
on the quantization rate. Then the entropy coding is per- 
formed in the entropy coding/decoding part 20d and 
code stream processing is performed in the tag process- 
ing part 20e. 

[0096] FIG. 10 shows a block diagram illustrating a 
configuration example of the image compression/de- 
compression device for motion images according to the 
present invention. In FIG. 10, the image compression/ 
decompression device 30 includes frame control means 
30a, still image compression/decompression means 
30b, and compressed motion image processing means 
30c. When the motion image compression/decompres- 
sion device 30 receives motion images (video), the 
frame control means 30a performs the frame control and 
provides the motion images with respect to each frame 
to the still image compression/decompression means 
30b. The still image compression/decompression 
means 30b performs the compression and decompres- 
sion of the still images as shown in FIG. 9. The com- 
pressed images are provided to the compressed motion 
image processing means 30c so as to generate com- 
pressed motion images. A plurality of still image com- 
pression/decompression means 30b may be provided 
so as to improve the processing rate. The quantization 
rate for each region can be determined for all images, 
can be determined when there is a change, or can be 
determined by automatically detecting the displacement 
of the target from difference data between the frames, 
etc. 

[0097] FIG. 11 shows a flow chart illustrating an ex- 
ample of an image compression method according to 



the 1 present invention. In the present example, the de- 
scription will be given to the case in which the original 
image is divided into a plurality of regions by using tiles; 
however, the same processing can be applied to the 

5 cases where the image division is performed by using 
precincts or code blocks. First, when the image com- 
pression/decompression device according to the 
present invention receives an input image, it is deter- 
mined whether color space transformation into RGB or 

10 YUV, etc., is to be performed or not according to the 
color space of the input image (step S1 ). When it is de- 
termined that the color space transformation is neces- 
sary (YES), the color space transformation is performed 
(step S2). When it is determined the that color space 

15 transformation is not necessary (NO), for example, 
when the input image is already color space trans- 
formed or when the input image is to be compressed 
without performing the color space transformation, step 
S2 is skipped. Next, it is determined whether the input 

20 image is to be divided into a plurality of regions or not 
(step S3). As for determination of image division, for ex- 
ample, the division may be automatically performed ac- 
cording to the size of the image or a user may provide 
a command to perform the division, etc. When it is de- 

25 termined that the image division is necessary (YES), the 
image division is performed (step S4). In the present ex- 
ample, the image division is performed by using thetiles. 
When it is determined thatthe image division is not nec- 
essary (NO), step S4 is skipped. 

30 [0098] Next, it is determined whether designating the 
regions of interest (ROI) in the input image is to be per- 
formed or not (step S5). When it is determined that the 
designating of the ROI is to be performed (YES), the 
ROI in the input image is designated (step S6). More 

35 precisely, the range of an area of interest in the image 
displayed on the display screen, etc., is designated us- 
ing input means such as a mouse or a keyboard, etc., 
and the ROI can be designated according to the desig- 
nated area of interest. The number of the ROI can be 

40 more than one. As another way of designating the ROI, 
it is possible to designate the ROI from the regions di- 
vided using the tiles, the precincts, or the code blocks. 
In such a case, for example, numbers may be allocated 
to each region divided from the image displayed on the 

45 display screen, etc., and the ROI can be designated by 
inputting relevant numbers corresponding to the ROI by 
the mouse or the keyboard. When it is determined that 
the designating of the ROI is not to be performed, step 
S6 is skipped. 

50 [0099] Next, it is determined whether processing is 
finished for all regions or not (step S7). When it is de- 
termined that the processing is not finished for all re- 
gions (NO), the wavelet transformation is performed 
with respectto each divided region (step S8). Thewave- 

55 let transformation may be performed in step S4 afterthe 
input image is divided into tiles. As for the precincts and 
the code blocks, the region dividing of the image is per- 
formed afterthe wavelet transformation is applied. Next, 
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it is determined whether it is necessary to change the 
quantization rate or not (step S9). When it is determined 
that the quantization rate needs to be changed and the 
quantization rate is determined with respect to each re- 
gion by the user (YES), the quantization rate is deter- 
mined forthe relevant divided regions (step S10). When 
the quantization rate is not determined with respect to 
each region by the user (NO), a reference quantization 
rate is determined with respect to each region (step 
S11). 

[0100] Next, quantization is performed according to 
the determined quantization rate (step S12). When the 
quantization is finished, coding is performed (step S1 3). 
When the coding is finished, a counter for counting the 
number of divided regions is incremented (step S14) 
and the process returns to step S7. The process from 
step S7 through step S1 4 is repeatedly performed until 
all divided regions are processed. When the process is 
finished with respect to all divided regions (step S7, 
YES), the process ends. 

[0101] FIG. 12A and FIG. 12B show embodiments in 
which the present invention is applied to a still grayscale 
image. A description is given to the case when the quan- 
tization rate for regions including the human face shown 
in FIG. 12A is determined low. The regions including the 
human face are determined as the ROI and the division 
unitfordividingthe image is atile. As shown in FIG. 12A, 
the original image 40 is divided into a plurality of tiles 
and as shown in FIG. 4, each tile is provided with a 
number according to the raster order from 0 to 15. By 
making the quantization rate low for the relevant tiles 
having numbers 5, 6, 9, and 10, which correspond to the 
black portion 41 shown in FIG. 12B, it is possible to re- 
alize high compression rate of the original image 40 
while maintaining high definition for regions including 
the human face. 

[0102] FIG. 13A and FIG. 13B show other embodi- 
ments to which the present invention is applied forthe 
still grayscale image. A description is given forthe image 
region dividing when the user designates the portion of 
the human face shown in FIG. 13A as the ROI and de- 
sires to differentiate the quantization rate for the ROI 
from the regions other than the ROI. In the present em- 
bodiments, the division unit for dividing the image is the 
tile. By determining the tile size so as to coverthe human 
face shown in the original image 40, it is possible to ef- 
fectively control the compression. In the present embod- 
iments, by reducing the quantization rate only forthe tile 
having the number 1 0 that corresponds to the black por- 
tion 42 shown in FIG. 1 3B, it is possible to perform high 
compression of the original image 40. Obviously, it is 
possible to use a plurality of tiles instead of one tile in 
order to coverthe human face portion. 
[0103] FIG. 14A and FIG. 14B show examples in 
which the precincts are applied for region division of the 
original image. Similar to the examples using tiles for 
the region dividing described with respect to FIG. 12A 
and FIG. 1 2B, a description is given for the case when 



the quantization rate for regions including the human 
face shown in FIG. 14Aare determined low as the ROI. 
In the present example, the division unit for dividing the 
image is the precinct. As shown in FIG. 1 4A, the original 

5 image 40 is divided into a plurality of precincts. By mak- 
ing the quantization rate low for the relevant precincts 
that correspond to the black portion 43 shown in FIG. 
14B, it is possible to realize a high compression rate of 
the original image 40 while maintaining high definition 

10 for regions including the human face. 

[0104] FIG. 15A and FIG. 15B show examples in 
which the code blocks are applied for region division of 
the original image. Similar to the examples using tiles 
for the region dividing described with respect to FIG. 

15 12A and FIG. 12B, a description is given forthe case 
when the quantization rate for regions including the hu- 
man face shown in FIG. 15A is determined low as the 
ROI. In the present example, the division unitfor dividing 
the image is the code block. As shown in FIG. 15A, the 

20 original image 40 is divided into a plurality of code 
blocks. By making the quantization rate low for the rel- 
evant code blocks that correspond to the black portion 
44 shown in FIG. 15B, it is possible to realize a high 
compression rate of the original image 40 while main- 

25 taining high definition for regions including the human 
face. 

[0105] In the above-described embodiments, the 
method for reducing the quantization rate, i.e. the quan- 
tization step size, is not specifically described. However, 

30 it is possible to make the quantization rate fixed to a cer- 
tain value or to set the quantization step size to 1 , in 
other words, to perform lossless coding. 
[0106] FIG. 16 shows a flow chart illustrating an image 
decompression method related to one embodiment of 

35 the present invention. First, based on the tile division 
information of the compressed image, the interpretation 
of the tag information is performed (step S21 ). Then , se- 
quentially, the entropy decoding (step S22) , the in- 
verse-quantization (step S23). and the wavelet inverse- 

40 transformation (step S24) are performed so as to restore 
the compressed image into tiles (step S25). The re- 
stored tiles are integrated and the color space inverse 
transformation is applied to the integrated tiles (step 
S26) so as to generate the decompressed image. The 

45 compressed images to be decompressed by the image 
decompression method described in FIG. 16 include: 
compression images being compressed by controlling 
the compression with respect to each region divided 
from the original image based on the quantization rate, 

50 which is determined with respect to each region; com- 
pression images being compressed by controlling the 
compression with respect to each region divided from 
an original image based on the bit plane division for lay- 
ers, which is determined with respect to each region; 

55 compression images being compressed by controlling 
the compression with respect to each region divided 
from an original image based on the level of interest, 
which is determined for bit planes decomposed from the 
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divided regions; and compression images being com- 
pressed by controlling the compression with respect to 
each region divided from the original image according 
to the resolution, which is determined with respect to 
each region. 

[0107] According to the present invention, it is possi- 
ble to decompress the images compressed by image 
compression devices. Further, it is possible to decom- 
press the images compressed by controlling the com- 
pression with respect to each region divided from the 
original image based on the quantization rate, which is 
determined with respect to each region. Further, it is 
possible to decompress the images compressed by 
controlling the compression with respect to each region 
divided from the original image based on the bit plane 
division, which is determined with respect to each re- 
gion. Further, it is possible to decompress the images 
compressed by controlling the compression rate with re- 
spect to each region divided from an original image 
based on the level of interest, which is determined for 
bit planes with respect to' each divided region. Further, 
it is possible to decompress the image compressed by 
controlling the compression rate with respect to each re- 
gion divided from the original image according to the 
resolution, which is determined with respect to each re- 
gion. 

[0108] FIG. 17 shows a block diagram illustrating an- 
other configuration example of an image compression/ 
decompression device for still images according to one 
embodiment of the present invention. As shown in FIG. 
17, the image compression/decompression device ac- 
cording to the embodiment of the present invention in- 
cludes a color space transformation/inverse transforma- 
tion part 1 1 0, a first component 1 1 1 , a second compo- 
nent 112, a third component 113, a code stream 
processing part 1 1 4, and the bit plane determination part 
115. The first component 1 1 1 is configured from a wave- 
let transformation/inverse transformation part 111a, a 
quantization/inverse quantization part 111b, a bit plane 
division part 111c, and an entropy coding/decoding part 
1 1 1 d. The second component 1 1 2 is configured from a 
wavelet transformation/inverse transformation part 
112a, a quantization/inverse quantization part 112b, a 
bit plane division part 112c, and an entropy coding/de- 
coding part 1 1 2d. Thethird component 113 is configured 
from a wavelet transformation/inverse transformation 
part 113a, a quantization/inverse quantization part 
1 1 3b, a bit pane division part 1 1 3c, and an entropy cod- 
ing/decoding part 113d. 

[0109] It is noted that in the image compression/de- 
compression device shown in FIG. 17, although the 
transformation and the inverse transformation of re- 
spective processing are represented as a single block 
so as to cope with both compression and decompres- 
sion, it is possible to allocate different blocks for the 
transformation and the inverse transformation, respec- 
tively. By doing so, it is possible to make use of an in- 
dependent image compression device and an inde- 



pendent image decompression device. Also, the com- 
pressed images to be decompressed by the image com- 
pression/decompression device or the image decom- 
pression device according to the present invention are 

5 not limited to the images compressed by the image com- 
pression device according to the present invention, but 
also include any compression images in general that 
have been compressed by controlling the compression 
with respect to each region divided from an original im- 

10 age based on the bit plane divisions, which are deter- 
mined with respect to each divided region. 
[0110] The above mentioned image compression/de- 
compression device is for still images. Identical process- 
es in the first component 111, the second component 

15 112, and the third component 1 1 3 are performed in par- 
allel. The color space used in this embodiment is either 
RGB or YUV. 

[0111] The following is a description of compression. 
First, the original image is transformed into RGB or YUV 

20 color space in the color space transformation/inverse 
transformation part 11 0. The following processing is car- 
ried out in parallel in the first component 111 . the second 
component 112, and the third component 113. Here, a 
description is given for the processing in the first com- 

25 ponent 111. However, the same processing is performed 
in the second component 112 and the third component 
113. The image having color space transformed is divid- 
ed into a plurality of tile regions. The wavelet transfor- 
mation/inverse transformation part 111a performs the 

30 wavelet transformation with respect to each tile region. 
Next, in the quantization/inverse-quantization part 111b, 
the wavelet transformed coefficients are quantized. 
[0112] In the bit plane division part 111c, bit planes 
configured from the quantized wavelet coefficients are 

35 divided with respect to each tile region. When the user 
designates the ROI and the bit plane division is per- 
formed with respect to each region, the ROI is designat- 
ed in the image and it is possible to determine bit plane 
division for the designated ROI, which differs from that 

40 for regions other than the ROI, in the bit plane determi- 
nation part 115. After the bit plane division for respective 
regions is thus determined, the wavelet coefficients are 
entropy coded in the entropy coding/decoding part 11 1 d. 
In the present embodiment, the image may be divided 

45 using the tiles, the precincts, or the code blocks. Alter- 
natively, it is possible to divide the image into a plurality 
of regions using the combination of the tiles, the pre- 
cincts, and the code blocks. Lastly, the code streams 
are generated in the code stream processing part 114. 

50 [0113] According to the present invention, since the 
bit plane division is determined according to the regions 
selected by the user and since the compression is con- 
trolled based on the determined bit plane division, it is 
possible to realize image compression that suits individ- 

55 ual users' tastes. Also, by determining a plurality of bit 
plane divisions according to the level of interest deter- 
mined for the ROI, it is possible to control the compres- 
sion while maintaining image quality precision. 
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[0114] FIG. 18 shows a block diagram illustrating the 
details of another configuration example of the com- 
pression/decompression device according to the 
present invention. In FIG. 18, the image compression/ 
decompression device 120 includes a color space trans- 
formation/inverse transformation part 120a, a two-di- 
mensional wavelet transformation/inverse transforma- 
tion part 120b, a quantization/inverse quantization part 
1 20c, a bit plane division part 1 20d, an entropy coding/ 
decoding part 120e, and a tag processing part 120f. In 
FIG. 18, there are also provided image division means 
121 , bit plane division control means 1 22, bit plane di- 
vision designating means 123, and region designation 
means 124. The compression/decompression device 
1 20 performs processing similar to that of each compo- 
nent shown in FIG. 1 7. The tag processing part 120f is 
added to the device as a characteristic of the JPEG 2000 
algorithm, and it generates and interprets code streams. 
[0115] The original image is divided into a plurality of 
regions by the image division means 121 after being 
color space transformed in the color space transforma- 
tion/inverse transformation part 1 20a, being two-dimen- 
sional wavelet transformed in the two-dimensional 
wavelet transformation/inverse transformation part 
120b, and being quantized based on the quantization 
rate in the quantization/inverse quantization part 120c. 
When dividing the original image into a plurality of re- 
gions, the tiles, the precincts, or the code blocks may 
be used. It is also possible to divide the original image 
using acombination of two or a combination ofthethree. 
In addition, it is possible to designate areas of interest 
in the original image and determine the ROI according 
to the areas of interest, and then divide the image ac- 
cording to the determined ROI. In such a case, the 
boundary of the divided regions may be one of tile 
boundary, precinct boundary, or code block boundary, 
or two or three of the mentioned boundaries according 
to the division unit of the region. 
[0116] The region designation means 124 designates 
the ROI in the image. More specifically, for example, the 
range of an area of interest in the image displayed on 
the display screen, etc. is designated by using input 
means such as a mouse or a keyboard, etc. and the des- 
ignated area of interest can be determined as the ROI. 
More than one ROI can be designated. As another way 
of designating the ROI, it is possible to designate some 
of the regions divided using the tiles, the precincts, or 
the code blocks as the ROI. In such a case, for example, 
numbers may be allocated to each region divided from 
the image displayed on the display screen, etc., and the 
ROI can be designated by inputting relevant numbers 
corresponding to the ROI by the mouse orthe keyboard, 
etc. Again, in this case, more than one ROI can be des- 
ignated. 

[0117] The quantized wavelet coefficients are divided 
into layers, which are collections of bit planes, in the bit 
plane division part 120d. The division into layers is de- 
termined by the bit plane division control means 1 22 ac- 



cording to the bit plane division determined with respect 
to each region in the bit plane division designating 
means 123. More specifically, a level of interest is given 
to the ROI designated in the region designation means 

5 124. The term "level of interest" used here indicates a 
measure for controlling the compression for the ROI in 
the image. For example, for regions desired to be high 
definition, more bits are allocatedto the layer with higher 
priority. The level of interest can be appropriately deter- 

10 mined according to the users' tastes with respect to 
each ROI. By determining different bit plane divisions 
according to the level of interest determined by the user, 
it is possible to control the compression while maintain- 
ing image quality precision. 

15 [0118] As an embodiment that is often used, it is pos- 
sible to determine two types of bit plane divisions for the 
divided regions. In such a case, different bit plane divi- 
sions may be determined for the ROI and the regions 
otherthanthe ROI. In other words, when more bit planes 

20 (bit numbers) of the ROI are allocated to a layer with 
higher priority, the image quality of the ROI will be high 
definition. When fewer bit planes (bit numbers) of the 
ROI are allocated to the layer with higher priority, the 
image quality of the ROI will be coarse. Consequently, 

25 it is possible to appropriately determine the bit plane di- 
vision according to the users' tastes. 
[0119] The bit plane division control means 122 con- 
trols the compression by controlling the number of bits 
to be included in a layer with respect to each region 

30 based on the determined bit plane division. The com- 
pression-controlled regions are provided to the entropy 
coding/decoding part 120e so as to be entropy coded. 
Then the code stream processing is performed in the 
tag processing part 1 20f. 

35 [0120] According to the present invention, since at 
least two types of bit plane divisions are employed for 
the regions divided from the original image, it is possible 
to readily realize compression control that reflects the 
users' tastes. Further, by using the tiles, the precincts, 

40 and the code blocks, which will be standard specifica- 
tions for the JPEG 2000 algorithm, for dividing the image 
into a plurality of regions, it is possible to readily realize 
compression control. Further, when dividing the original 
image into a plurality of regions, the image may be di- 

45 vided according to the regions determined by the user, 
therefore it is possible to perform effective image com- 
pression control. 

[0121] The image compression/decompression de- 
vice shown in FIG. 18 can be applied to motion images 

50 by employing the same configuration as that of the mo- 
tion image compression/decompression device 30 
shown in FIG. 10. In such a case, the bit plane division 
with respect to each region can be determined for all 
images, can be determined when there is a change, or 

55 can be determined by automatically detecting the dis- 
placement of the target from the difference data be- 
tween the frames, etc. 

[0122] FIG. 19 shows a flow chart illustrating an ex- 
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ample of another image compression method according 
to the present invention. In the present example, the de- 
scription will be given to the case when the original im- 
age is divided into a plurality of regions by using the pre- 
cincts; however, the same processing can be applied to 
the cases where the image division is performed by us- 
ing the tiles or the code blocks. First, when the image 
compression/decompression device according to the 
present invention receives an input image, the image is 
divided into a plurality of tiles (step S31). It is determined 
whether color space transformation into RGB or YUV, 
etc. is to be performed or not according to the color 
space of the input image (step S32). When it is deter- 
mined that the color space transformation is necessary 
(YES), the color space transformation is performed 
(step S33). When it is determined the that color space 
transformation is not necessary (NO), for example, 
when the input image is already color space trans- 
formed or when the input image is to be compressed 
without performing the color space transformation, step 
S33 is skipped. Next, the wavelet transformation is ap- 
plied to the color transformed input image (step S34), 
and after the wavelet transformation, the quantization is 
performed (step S35). Next, it is determined whetherthe 
image is further divided into a plurality of further regions 
or not (step S36). As for determination of image division, 
for example, the division may be automatically per- 
formed according to the size of the image or a user may 
provide a command to perform the division, etc. When 
it is determined that the image division is necessary 
(YES), the image division is performed (step S37). In 
the present example, the image division is performed by 
using the precincts. When it is determined that the im- 
age division is not necessary (NO), or the division unit 
is the tile, step S37 is skipped. 

[0123] Next, it is determined whetherthe designating 
the ROI in the image is to be performed or not (step 
S38). When it is determined that the designating of the 
ROI is to be performed (YES), the ROI in the image is 
designated (step S39). More precisely, the range of an 
area of interest in the image displayed on the display 
screen, etc., is designated using the input means such 
as a mouse or a keyboard, etc., and the ROI can be 
designated according to the designated area of interest. 
More than one ROI can be designated. As another way 
of designating the ROI, it is possible to designate the 
ROI from the regions divided using the tiles, the pre- 
cincts, or the code blocks. In such a case, for example, 
numbers may be allocated to each region divided from 
the image displayed on the display screen, etc. and the 
ROI can be designated by inputting relevant numbers 
corresponding to the ROI by the mouse orthe keyboard. 
When it is determined that the designating of the ROI is 
not to be performed, step S39 is skipped. 
[0124] Next, it is determined whether processing is 
finished for all regions (step S40). When it is determined 
that the processing is not finished for all regions (NO), 
it is determined whetherthe bit plane division is deter- 



mined with respect to each divided region (step S41). 
When it is determined that the change of the bit plane 
division is necessary and the bit plane division is deter- 
mined with respect to each region by the user (YES), 
5 the bit plane division is determined for the relevant di- 
vided regions (step S42). When the bit plane division is 
not determined by the user (NO), the reference bit plane 
division is determined with respect to each region (step 
S43). 

10 [0125] Next, coding is performed (step S44). When 
the coding is finished, acounterforcountingthe number 
of divided regions is incremented (step S45) and the 
process returns to step S40. The process from step S40 
through step S45 is repeatedly performed until all divid- 

15 ed regions are processed. When the process is finished 
with respect to all divided regions (step S40, YES), the 
code stream processing is performed (step S46) and the 
process ends. 

[0126] Thefollowing is a description forthe case when 
20 the present invention is applied to the still grayscale im- 
age and when multiple bit planes are allocated to a lower 
numbered layer (higher priority) when the regions in- 
cluding the human face shown in FIG. 12A are deter- 
mined as the ROI. In this example, the division unit for 
25 dividing the original image is the tile. As shown in FIG. 
12A, the original image 40 is divided into a plurality of 
tiles and as shown in FIG. 4, and each tile is provided 
with a number according to the raster order from 0 to 
15. The tiles having the numbers 5, 6, 9, and 1 0 corre- 
30 sponding to the black portion 41 shown in FIG. 1 2B are 
the ROI. 

[0127] FIG. 20 shows an example of bit plane division 
with respect to each'tile. As shown in FIG. 20, by includ- 
ing more bit planes of the ROI into the lower numbered 

35 layers (higher priority), it is possible to realize high com- 
pression of the original image 40 while maintaining the 
image precision of the regions including the human face. 
[0128] Further, the following is a description of anoth- 
er embodiment when the present invention is applied to 

40 the still grayscale images with reference to FIG. 13Aand 
FIG. 13B. In this embodiment, a description is given for 
the image region dividing when the user designates the 
portions of human face shown in FIG. 13A as the ROI 
and desires to differentiate the bit plane division of the 

45 ROI with respect to regions other than the ROI. In the 
present embodiment, the division unit for dividing the 
original image is the tile. By determining the tile size so 
as to cover the human face shown of the original image 
40 ; it is possible to effectively control the compression. 

50 in the present embodiment, by including more bit planes 
of the tile having the number 10 corresponding to the 
black portion 42 shown in FIG. 13B into the lower num- 
bered layers (higher priority), it is possible to perform 
high compression of the original image 40. Obviously, it 

55 is possible to use a plurality of tiles instead of one tile in 
order to cover the human face portion. 
[0129] Thefollowing is a description forthe case when 
the present invention is applied to the still grayscale im- 
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age with reference to FIG. 14A and FIG. 14B. Similar to 
the example of the tile shown in FIG. 12Aand FIG. 12B, 
multiple bit planes are including into the lower numbered 
layers (higher priority) when the regions including the 
human face shown in FIG. 14A are determined as the 
ROI. In this example, the division unit for dividing the 
original image is the precinct. As shown in FIG. 14A, the 
original image 40 is divided into a plurality of precincts. 
By including more bit planes of the precincts corre- 
sponding to the black portion 43 shown in FIG. 14B into 
the lower numbered layers (higher priority), it is possible 
to realize high compression of the original image 40 
while maintaining the image precision of the regions in- 
cluding the human face. 

[0130] Thefollowing is a description forthe case when 
the present invention is applied to the still grayscale im- 
age with reference to FIG. 15A and FIG. 15B. Similar to 
the example of the tile shown in FIG. 12Aand FIG. 12B, 
multiple bit planes are included into the lower numbered 
layers (higher priority) when the regions including the 
human face shown in FIG. 15A are determined as the 
ROI. In this example, the division unit for dividing the 
image is the code block. As shown in FIG. 1 5A, the orig- 
inal image 40 is divided into a plurality of code blocks. 
By including more bit planes of the code blocks corre- 
sponding to the black portion 44 shown in FIG. 15B into 
the lower numbered layers (higher priority), it is possible 
to realize high compression of the original image 40 
while maintaining the image precision of the regions in- 
cluding the human face. 

[0131] FIG. 21 shows a block diagram illustrating an- 
other configuration example of the image compression/ 
decompression device for still images according to one 
embodiment of the present invention. The image com- 
pression/decompression device includes a color space 
transformation/inverse-transformation part 130, a first 
component 131 , a second component 132, a third com- 
ponent 133, a code stream processing part 134, and a 
level of interest determination part 135. The first com- 
ponent 131 is configured from a wavelet transformation/ 
inverse transformation part 1 31 a, a quantization/inverse 
quantization part 131b, a bit plane division part 131c, 
and an entropy coding/decoding part 131 d. The second 
component 132 is configured from a wavelet transfor- 
mation/inverse transformation part 132a, a quantiza- 
tion/inverse quantization part 132b, a bit plane division 
part 132c, and an entropy coding/decoding part 132d. 
The third component 133 is configured from a wavelet 
transformation/inverse transformation part 133a, a 
quantization/inverse quantization part 133b, a bit plane 
division part 133c ; and an entropy coding/decoding part 
133d. The level of interest determination part 135 deter- 
mines the level of interest forthe bit planes, which are 
decomposed from the wavelet coefficients, of the divid- 
ed regions such as tiles, etc. 

[0132] It is noted that in the image compression/de- 
compression device shown in FIG. 21, although the 
transformation and the inverse transformation of re- 



spective processing are represented as a single block 
so as to cope with both compression and decompres- 
sion, it is possible to allocate different blocks for the 
transformation and the inverse transformation, respec- 

5 tively. By doing so, it is possible to make use of an in- 
dependent image compression device and an inde- 
pendent image decompression device. Also, the com- 
pressed images to be decompressed by the image com- 
pression/decompression device or the image decom- 

10 pression device according to the present invention are 
not limited to the images compressed by the image com- 
pression device according to the present invention, but 
also include any compression images in general that 
have been compressed by controlling the compression 

15 with respect to each region divided from an original im- 
age based on the level of interest, which is determined 
with respect each bit plane forthe respective divided re- 
gions. 

[01 33] The above mentioned image compression/de- 
20 compression device is for still images. Each process in 
the first component 131, the second component 132, 
and the third component 133 are performed in parallel. 
The color space used in this embodiment is either RGB 
or YUV. 

25 [0134] The following is a description of compression. 
First, the original image is transformed into RGB or YUV 
color space in the color space transformation/inverse 
transformation part 130. Thefollowing processing is car- 
ried out in parallel in thefirst component 131 , the second 

30 component 132, and the third component 133. Here, a 
description is given for the processing in the first com- 
ponent 131. However, the same processing is per- 
formed in the second component 1 32 and thethird com- 
ponent 1 33. The image having color space transformed 

35 is divided into a plurality of tile regions. The wavelet 
transformation/inverse transformation part 131a per- 
forms the wavelet transformation with respect to each 
tile region. Next, in the quantization/inverse-quantiza- 
tion part 131b, the wavelet transformed coefficients are 

40 quantized. 

[0135] In the bit plane division part 131c, bit planes 
configured from the quantized wavelet coefficients are 
divided with respect to each tile region. When the user 
determines the level of interest of the bit planes in the 

45 respective regions, the bit plane division part 131c de- 
termines the bit plane division according to the deter- 
mined level of interest. Accordingly, the bit planes are 
divided according to the level of interest with respect to 
each region of the image. Then, the wavelet coefficients 

50 are entropy coded in the entropy coding/decoding part 
131 d. Lastly, the code streams are generated in the 
code stream processing part 134. When generating 
code streams, code sequence is generated according 
to the level of interest and the code streams are config- 

55 ured according to the order of the level of interest, as 
later shown in FIG. 25. 

[0136] FIG. 22 shows a block diagram illustrating the 
details of another configuration example of the image 
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compression/decompression device according to the 
present invention. In FIG. 22, the image compression/ 
decompression device 140 includes a color space trans- 
formation/inverse transformation part 140a, a two-di- 
mensional wavelet transformation/inverse transforma- 
tion part 140b, a quantization/inverse quantization part 
1 40c, a bit plane division part 1 40d, an entropy coding/ 
decoding part 140e, and a tag processing part 140f. In 
FIG. 22, there are also provided image division means 
141, compression control means 142, level of interest 
determination means 143, and tag processing control 
means 144. The compression/decompression device 
140 performs the similar processing as that of each 
component shown in FIG. 21 . The tag processing part 
140f is added to the device as a characteristic of the 
JPEG 2000 algorithm, and it generates and interprets 
code streams. 

[0137] The original image is divided into a plurality of 
regions by the image division means 141 after being 
color space transformed in the color space transforma- 
tion/inverse transformation part 140a, being two-dimen- 
sional wavelet transformed in the two-dimensional 
wavelet transformation/inverse transformation part 
140b, and being quantized in'the quantization/inverse 
quantization part 140c. The divided regions are called 
tiles. The quantized wavelet coefficients are divided into 
layers, which are collections of bit planes, by the bit 
plane division part 140d. The division into layers is de- 
termined by the compression control means 142 ac- 
cording to the level of interest designated by the level 
of interest determination means 143. The compression 
controlled bit planes are entropy coded in the entropy 
coding/decoding part 140e and the code stream proc- 
ess is performed in the tag processing part 140f. When 
performing the code stream process, it is determined in 
the tag processing control means 144 that the code 
stream sequence corresponding to the level of interest 
is generated. 

[0138] As an embodiment that is often used, it is pos- 
sible to determine two types of bit plane divisions for the 
divided regions. In such a case, the level of interest may 
be determined so that the bit plane divisions for any tar- 
get region and the region other than the target region 
differ. In otherwords, when a larger number of high level 
of interest is determined for the bit planes of the target 
region than for the bit plane of regions other than the 
target region, the image quality of the target region is 
high definition. When a smaller number of high level of 
interest is determined for the bit planes of the target re- 
gion than forthe bit plane of regions otherthan thetarget 
region, the image quality of the target region is coarse. 
Consequently, it is possible to appropriately determine 
the bit plane division according to the users' tastes. 
[0139] According to the present invention, since it is 
possible to control the compression according to the lev- 
el of interest determined for bit planes with respect to 
the whole image, it is possible to realize the image com- 
pression according to the users' tastes. In addition, 



since the level of interest is determined with respect to 
at least two types of regions, it is possible to readily re- 
alize the compression control, which reflects the users' 
tastes, by a simple configuration. 

5 [0140] The image compression/decompression de- 
vice shown in FIG. 22 can be applied to motion images 
by employing the configuration similarto the motion im- 
age compression/decompression device 30 shown in 
FIG. 10. In such a case, the bit plane division with re- 

10 spectto each region can be determined for all images, 
can be determined when there is a change, or can be 
determined automatically by detecting the displacement 
of the target from the difference data between the 
frames, etc. 

15 [0141] FIG. 23 shows a flow chart illustrating an ex- 
ample of another image compression method according 
to the present invention. First, when the image compres- 
sion/decompression device according to the present in- 
vention receives an input image, the image is divided 

20 into a plurality of tiles (step S51 ). It is determined wheth- 
er color space transformation into RGB or YUV, etc., is 
to be performed or not according to the color space of 
the input image (step S52). When it is determined that 
the color space transformation is necessary (YES), the 

25 color space transformation is performed (step S53). 
When it is determined the that color space transforma- 
tion is not necessary (NO), for example, when the input 
image is already color space transformed or when the 
input image is to be compressed without performing the 

30 color space transformation, step S53 is skipped. Next, 
the wavelet transformation is applied to the color trans- 
formed input image (step S54), and after the wavelet 
transformation, the quantization is performed (step 
S55). 

35 [0142] Next, it is determined whether processing is 
finished with respect to all regions (step S56) and when 
it is determined that the processing is not finished with 
respect to all regions (NO); it is determined whether a 
level of interest is determined with respect to each di- 

40 vided region (step S57). When the level of interest is 
determined with respect to each bit plane in the region 
by the user and the division is designated (YES), the bit 
plane division is determined for the relevant divided re- 
gions (step S58). When the bit plane division is not des- 

45 ignated (NO), the reference bit plane division is deter- 
mined with respect to each region (step S59). 
[0143] Next, the coding of the divided bit plane is per- 
formed (step S60). When the coding is finished, a coun- 
ter for counting the number of divided regions is incre- 

50 mented (step S61) and the process returns to step S56. 
The process from step S56 through step S61 is repeat- 
edly performed until all divided regions are processed. 
When the process is finished with respect to all divided 
regions (step S56, YES), it is determined again whether 

55 the level of interest is determined or not (step S62). 
When the level of interest is determined, the code 
stream sequence is generated according to the deter- 
mined level of interest (step S63) and the tag processing 
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is performed. When the level of interest is not deter- 
mined, the regular code stream sequence is generated 
(step S64) and the process ends. 
[0144] The following is a description of the case when 
the present 'embodiment is applied to the still grayscale 
image with reference to FIG. 12Aand FIG. 12B. Here, 
the division unit for dividing the image is the tile. As 
shown in FIG. 12A, the original image 40 is divided into 
a plurality of tiles and as shown in FIG. 4, and each tile 
is provided with a number according to the raster order 
from 0 to 1 5. The tiles having the numbers 5, 6, 9, and 
1 0 corresponding to the black portion 41 shown in FIG. 
12B are considered as the target that is given priority. 
[0145] FIG. 24 shows an example of level of interest 
determination with respect to each tile according to the 
present invention. More specifically, FIG. 24 shows the 
determination examples of the levels of interest for tiles 
having the numbers 5, 6, 9, and 10 as the tiles given 
priority and for tiles other than the tiles given priority. As 
shown, a higher level of interest is given to a larger 
number of bit planes of the tiles given priority (in this 
example, "0" is the highest level of interest.) When gen- 
erating a code sequence as shown in FIG. 25, it is pos- 
sible to create a code sequence according to the level 
of interest. In addition, in case there is a limit to the size 
of the code sequence, it is possible to improve the com- 
pression rate by deleting bit planes with a lower level of 
interest. 

[0146] FIG. 25 shows a configuration example of the 
code sequence when the level of interest with respect 
to each tile is determined as shown in FIG. 24. In FIG. 

25, the code sequence includes a main header 150, a 
plurality of tile part headers 1 51 , a plurality of bit streams 
1 52, and an end of code stream 1 53. By configuring the 
code sequence using the data with a higher level of in- 
terest first, even in the case when the transmission is 
interrupted, it is possible to obtain a most effective im- 
age. For example, it is possible to readily respond to the 
requirement that the data only up to the second level of 
interest (level of interest 2) is necessary. Further, when 
predetermined functions are provided to the decom- 
pression devices, it is possible to sequentially display 
the data in an arriving order. Accordingly, it is possible 
to sequentially display the data with a higher level of in- 
terest first. 

[0147] FIG. 26 shows a block diagram illustrating an- 
other configuration example of an image compression/ 
decompression device for still images according to one 
embodiment of the present invention. As shown in FIG. 

26, the image compression/decompression device ac- 
cording to the present embodiment of the present inven- 
tion includes a color spacetransformation/inverse trans- 
formation part 170, a first component 171, a second 
component 1 72, a third component 1 73, a code stream 
processing part 1 74, and a resolution determination part 
175. The first component 171 is configured from a wave- 
let transformation/inverse transformation part 171a, a 
quantization/inverse quantization part 171b, a bit plane 



division part 171c, and an entropy coding/decoding part 
1 71 d. The second component 1 72 is configured from a 
wavelet transformation/inverse transformation part 
172a, a quantization/inverse quantization part 172b, a 

5 bit plane division part 172c, and an entropy coding/de- 
coding part 1 72d. The third component 1 3 is configured 
from a wavelet transformation/inverse transformation 
part 173a, a quantization/inverse quantization part 
1 73b, a bit plane division part 1 73c, and an entropy cod- 

10 ing/decoding part 173d. 

[0148] It is noted that in the image compression/de- 
compression device shown in FIG. 26, although the 
transformation and the inverse transformation of re- 
spective processing are represented as a single block 

15 so as to cope with both compression and decompres- 
sion, it is possible to allocate different blocks for the 
transformation and the inverse transformation, respec- 
tively. By doing so, it is possible to make use of an in- 
dependent image compression device and an inde- 
nt? pendent image decompression device. Also, the com- 
pressed images to be decompressed by the image com- 
pression/decompression device or the image decom- 
pression device according to the present invention are 
not limited to the images compressed by the image com- 

25 pression device according to the present invention, but 
also include any compression images in general that 
have been compressed by controlling the compression 
with respect to each region divided from an original im- 
age based on resolution, which is determined with re- 

30 spect to the divided regions. 

[0149] The above described image compression/de- 
compression device shown in FIG. 26 is for still images. 
Each process in the first component 171, the second 
component 1 72, and the third component 173 are per- 

35 formed in parallel. The color space used in this embod- 
iment is either RGB or YUV. 

[0150] The following is a description of compression. 
First, the original image is transformed into RGB or YUV 
color space in the color space transformation/inverse 

40 transformation part 1 70. Thefollowing processing is car- 
ried out in parallel in thefirst component 1 71 , the second 
component 172, and the third component 173. Here, a 
description is given for the processing in the first com- 
ponent 171. However, the same processing is per- 

45 formed in the second component 1 72 and thethird com- 
ponent 1 73. The image having color space transformed 
is divided into a plurality of tile regions. The wavelet 
transformation/inverse transformation part 171a per- 
forms the wavelet transformation with respect to each 

50 tile region. 

[0151] Next, the wavelet transformed coefficients are 
quantized in the quantization/inverse quantization part 
1 71 b. When the resolution is determined with respect to 
each divided region, the quantization is performed ac- 

55 cording to the determined resolution. More specifically, 
the high frequency component of the wavelet coeffi- 
cients is set to 0 or cut according to the determined res- 
olution. That is to say, a predetermined threshold is de- 



18 



35 



EP 1 349 393 A1 



36 



termined for the wavelet coefficient values (high fre- 
quency component) and this threshold and the resolu- 
tion are associated. When the user determines the res- 
olution, the wavelet coefficients below the thresholds 
corresponding to the resolution are cut (code is omitted), 
or the wavelet coefficient values below the threshold are 
set to 0. As another way, the resolution determined by 
the user may be associated with the high frequency 
components of the sub-band (HL, LH, and HH), and the 
wavelet coefficients of high frequency components ac- 
cording to the resolution may be cut (code is omitted) or 
all wavelet coefficient values of high frequency compo- 
nents may be set to 0. 

[0152] Next, in the bit plane division part 1 71c, the bit 
planes configured from the quantized wavelet coeffi- 
cients are divided with respect to each region and the 
divided wavelet coefficients are entropy coded in the en- 
tropy coding/decoding part 171d. Lastly, the code 
streams are generated in the code stream processing 
part 174. 

[0153] FIG. 27 shows a block diagram illustrating the 
detail of the configuration example of the compression/ 
decompression device according to the present inven- 
tion. In FIG. 27, the image compression/decompression 
device 180 includes a color space transformation/in- 
verse transformation part 180a, a two-dimensional 
wavelet transformation/inverse transformation part 
180b, a quantization/inverse quantization part 180c, a 
bit plane division part 1 80d, an entropy coding/decoding 
part 180e, and a tag processing part 180f. In FIG. 26, 
there are also provided image division means 1 81 , com- 
pression control means 182, resolution determination 
means 183, and tag processing means 184. The com- 
pression/decompression device 1 80 performs process- 
ing similar to that of each component shown in FIG. 25. 
The tag processing part 180f is added to the device as 
a characteristic of the JPEG 2000 algorithm, and gen- 
erates and interprets code streams. 
[0154] The original image is divided into a plurality of 
regions by the image division means 181 after being 
color space transformed in the color space transforma- 
tion/inverse transformation part 1 80a, being two-dimen- 
sional wavelet transformed in the two-dimensional 
wavelet transformation/inverse transformation part 
180b, and being quantized in the quantization/inverse 
quantization part 180c. The divided regions are called 
tiles. The quantization is performed according to the res- 
olution determined by the resolution determination 
means 1 83. It is noted that according to the present em- 
bodiment, the description is given forthe case when the 
separation of regions of interest and the regions other 
than the region of interest is performed with the division 
unit of tiles. However, other division units such as pre- 
cincts, code blocks, or positions (pixels) in the image, 
or the combination of the three are also possible. 
[0155] The quantized wavelet coefficients are divided 
into layers, which are collections of bit planes, in the bit 
plane division part 1 80d. The bit planes being compres- 



sion controlled in the compression control means 182 
according to the resolution determined by the resolution 
determination means 183 are entropy coded in the en- 
tropy coding/decoding part 1 80e. After which, the code 
5 streaming process is performed in the tag processing 
part 180f. The code stream sequence is generated ac- 
cording to the determined resolution by the tag process- 
ing control means 184. 

[0156] As an embodiment that is often used, it is pos- 

10 sible to determine two types of resolutions for the divid- 
ed regions. In such a case, the resolution may be deter- 
mined so that the resolution for any target region differs 
from the resolution for regions other than the target re- 
gion. In other words, when the resolution of the target 

15 region is determined higher than that of the regions oth- 
er than the target region , the image quality of the target 
region is high definition. When the resolution of the tar- 
get region is determined lower than that of the regions 
otherthan the target region, the image quality of thetar- 

20 get region is coarse. 

Accordingly, it is possible to appropriately determine 
resolutions according to users' tastes. 
[0157] Further, in the present embodiment, according 
to the resolution determined in the resolution determi- 

25 nation means 183, it is possible to appropriately omitthe 
computation of the wavelet coefficients. For example, 
the computation for high frequency components (LH, 
HL, and HH) among the wavelet coefficients may be 
omitted. Therefore, it is possible to speed up the 

30 processing by omitting unnecessary computation. Fur- 
ther, it is effective to use average computation or to use 
particular elements extracted from the low frequency 
components, etc., for the computation of the low fre- 
quency components of the wavelet coefficients in a cer- 

35 tain region in order to speed up the processing. 

[0158] According to the present invention, since com- 
pression control is performed according to the resolution 
determined with respect to each region divided from the 
original image, it is possible to finely control the image 

40 quality with respect to each region. In addition, since it 
is possible to determine resolution with respect to at 
least two regions, it is possible to realize compression 
control, which reflects the users' tastes, by a simple con- 
figuration. Further, by appropriately omitting computa- 

45 tion of the wavelet coefficients, it is possible to omit un- 
necessary processing. Therefore, it is possible to speed 
up the processing. 

[0159] The image compression/decompression de- 
vice shown in FIG. 27 can be applied to motion images 

50 by employing the configuration similarto the motion im- 
age compression/decompression device 30 shown in 
FIG. 10. In such a case, the determination of the bit 
plane division with respect to each region can be per- 
formed for all images, can be performed when there is 

55 a change, or can be performed by automatically detect- 
ing the displacement of the target from the difference 
data between the frames, etc. 

[0160] FIG. 28 shows a flow chart illustrating an ex- 
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ample of another image compression processing ac- 
cording to the present invention. First, when the image 
compression/decompression device according to the 
present invention receives an input image, the image is 
divided into a plurality of tiles (step S71). It is determined 5 
whether color space transformation into RGB or YUV, 
etc. is to be performed or not according to the color 
space of the input image (step S72). When it is deter- 
mined that the color space transformation is necessary 
(YES), the color space transformation is performed 10 
(step S73). When it is determined the that color space 
transformation is not necessary (NO), for example, 
when the input image is already color space trans- 
formed or when the input image is to be compressed 
without performing the color space transformation, step 15 
S73 is skipped. Next, the wavelet transformation is ap- 
plied to the color transformed input image (step S74). 
[0161] Next, it is determined whether the processing 
is finished with respect to all regions (step S75). When 
it is determined that the processing is not finished with 20 
respect to all regions (NO), it is determined whether res- 
olution is determined with respect to each region (step 
S76). When it is determined that the resolution is deter- 
mined (YES), the quantization is performed according 
to the resolution with respect to the relevant regions 25 
(step S77). When it is determined that the resolution is 
not determined (NO), the quantization is performed by 
determining the standard resolution with respectto each 
region (step S78). 

[0162] Next, the bit plane division is performed with 30 
respect to the relevant regions (step S79) and after that 
the coding is performed (step S80). When the coding is 
finished, a counter counting the number of the divided 
regions is incremented (step S81) and the process re- 
turns to step S75. The process in step S75 through step 35 
S80 is repeatedly performed until all regions are proc- 
essed. When all regions are processed (step S75, YES), 
the code stream sequence is generated (step S82) and 
the process ends. 

[0163] The following is a description of the case when 40 
the present embodiment is applied to the still grayscale 
image with reference to FIG. 12Aand FIG. 12B. Here, 
the division unit for dividing the image is the tile and the 
resolution is determined with respectto each divided re- 
gion. As shown in FIG. 12A, the original image 40 is di- 45 
vided into a plurality of tiles and as shown in FIG. 4, each 
tile is provided with a number according to the raster 
order from Oto 15. The tiles having the numbers 5, 6, 9, 
and 10 corresponding to the black portion 41 shown in 
FIG. 12B are considered as the target with priority (re- 50 
gion of interest). When the resolution of the region of 
interest 41 is the same as that of the original image 40 
and the resolution of regions other than the region of 
interest 41 is one fourth (1/4) of the region of interest, 
components otherthan the LL component of the wavelet 55 
coefficients are all set to 0 or changed into the state with 
no code. 

[0164] According to the present invention, resolution 



can be finely determined for the region of interest and 
regions otherthan the region of interest. By being able 
to perform compression according to the determined 
resolution, it is possible to realize high compression 
while maintaining high image quality and also it is pos- 
sible to realize the reduction of processing time needed 
for the compression. 

[0165] So far, the descriptions are given for each em- 
bodiment of the image compression device, the image 
decompression device, the image compression meth- 
od ; and the image decompression method. It is possible 
to conceive embodiments of the present invention as a 
program for making a computer work as such devices 
or for making the computer function as each means of 
such devices, a program for making the computer exe- 
cute such methods, and a computer-readable recording 
medium storing such a program. 
[0166] A description is given for the embodiments of 
a recording medium storing programs or data for realiz- 
ing image compression/decompression functions ac- 
cording to the present invention. As for the recording 
medium, more specifically, a CD-ROM, an optical mag- 
netic disk, a DVD-ROM, a flexible disk, a flash memory, 
a memory card, a memory stick, or various other ROMs 
or RAMs, etc., can be conceived. By distributing the re- 
cording medium storing programs for realizing the im- 
age compression/decompression function by making a 
computer execute functions related to each embodi- 
ment of the present invention mentioned above, it is pos- 
sible to facilitate the realization of the relevant functions. 
Further, by making an information handing devices such 
as a computer provided with such a recording medium 
read out such a program stored thereon or by reading 
out the program according to need by storing the pro- 
gram on a storing medium provided in the information 
handling device, it is possibleto executethe image com- 
pression/decompression function according to the 
present invention. 

[0167] According to the present invention, it is possi- 
ble to implement a program having the function of an 
image compression device or an image decompression 
device and by executing such a program, it is possible 
to realize the image compression/decompression 
processing according to users' tastes. 
[0168] Further, the present invention is not limited to 
these embodiments, and variations and modifications 
may be made without departing from the scope of the 
present invention. 

[0169] The present application is based on Japanese 
priority application No. 2002-071470 filed on March 15, 
2002 and No. 2002-171872 filed on June 12, 2002 the 
entire contents of which are hereby incorporated by ref- 
erence. 



Claims 

1 . An image compression device comprising: 
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an image division part (21) dividing an image 
into a plurality of regions; 
a region designation part (24) designating a re- 
gion of interest in the image; 
a quantization rate determination part (23) de- 5 
termining a quantization rate with respect to 
each of the regions divided by said image divi- 
sion part; and 

a compression control part (22) controlling 
compression with respectto each of the regions 10 
based on the quantization rate determined by 
said quantization rate determination part; 
wherein, 

said quantization rate determination part can 
determine the quantization rate for the region 15 
of interest different from the quantization rate 
for the regions other than the region of interest. 

The image compression device as claimed in claim 

1 , further comprising: 20 

a level of interest determination part (145) de- 
termining a level of interest for the region of in- 
terest designated by said region designation 
part; wherein 25 
said quantization rate determination part deter- 
mines a different quantization rate according to 
the level of interest determined for the region 
of interest by said level of interest determina- 
tion part. 30 

The image compression device as claimed in claim 
1 , wherein: 

said image division part applies two or more 35 
from a unit group of a tile, a precinct, a code 
block, and a pixel, which units are combined, 
to divide the image into the plurality of regions. 

The image compression device as claimed in claim 40 
1 , wherein: 



said image division part applies a region deter- 
mined according to an area of interest in the 
image to divide the image into the plurality of 45 
regions. 10. 

The image compression device as claimed in claim 
1 , wherein: 

50 

a boundary of the regions divided by said image 
division part is a boundary of two or more from 
a group of a tile boundary, a precinct boundary, 
and a code block boundary. 11. 



said image compression device is configured 
from a combination of a two-dimensional wave- 
let transformation unit, a quantization unit, and 
an entropy coding unit. 

7. An image compression device comprising: 

an image division part (121) dividing an image 
into a plurality of regions; 
a region designation part (124) designating a 
region of interest in the image; 
a bit number determination part (1 23) determin- 
ing the number of bits, which are available 
when quantization is made, with respect to 
each of the regions divided by said image divi- 
sion part; and 

a compression control part (122) controlling 
compression with respectto each of the regions 
based on the number of bits determined by said 
bit number determination part; wherein, 
said bit number determination part can deter- 
minethe number of bits forthe region of interest 
different from the number of bits for the regions 
other than the region of interest. 

8. The image compression device as claimed in claim 
7, further comprising: 

level of interest determination part (143) deter- 
mining a level of interest forthe region of inter- 
est designated by said region designation part; 
wherein 

said bit number determination part determines 
a different number of bits according to the level 
of. interest determined for the region of interest 
by said level of interest determination part. 

9. The image compression device as claimed in claim 
7, wherein: 

said image division part applies two or more 
from a unit group of a tile, a precinct, a code 
block, and a pixel, which units are combined, 
to divide the image into the plurality of regions. 



55 



The image compression device as claimed in claim 
1 , wherein: 



The image compression device as claimed in claim 
7, wherein: 

said image division part applies a region deter- 
mined according to an area of interest in the 
image to divide the image into the plurality of 
regions. 

The image compression device as claimed in claim 
7, wherein: 

a boundary of the regions divided by said image 
division part is a boundary of two or more from 
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a group of a tile boundary, a precinct boundary, 
and a code block boundary. 

12. The image compression device as claimed in claim 
7, wherein: 

said image compression device is configured 
from a combination of a two-dimensional wave- 
let transformation unit, a quantization unit, and 
an entropy coding unit. 

13. An image compression device comprising: 

an image division part dividing an image into a 
plurality of regions; 

a region designation part designating a region 
of interest in the image; 
a bit plane allocation part allocating one or a 
plurality of bit planes to a layer with respect to 
each of the regions divided by said image divi- 
sion part; and 

a compression control part controlling com- 
pression with respect to each of the regions 
based on the layer allocated with one or a plu- 
rality of bit planes; wherein, 
said bit plane allocation part can allocate the 
number of bit planes to the layer for the region 
of interest different from the number of bit 
planes to the layer for the regions other than 
the region of interest. 

14. The image compression device as claimed in claim 
13, further comprising: 

level of interest determination part determining 
a level of interest for the region of interest des- 
ignated by said region designation part; where- 
in 

said bit plane allocation part allocates a differ- 
ent number of bit planes to the layer according 
to the level of interest determined forthe region 
of interest by said level of interest determina- 
tion part. 

15. The image compression device as claimed in claim 
13, wherein: 

said image division part applies two or more 
from a unit group of a tile, a precinct, a code 
block, and a pixel, which units are combined, 
to divide the image into the plurality of regions. 

16. The image compression device as claimed in claim 
13, wherein: 

said image division part applies a region deter- 
mined according to an area of interest in the 
image to divide the image into the plurality of 



regions. 

17. The image compression device as claimed in claim 
13, wherein: 

5 

a boundary of the regions divided by said image 
division part is a boundary of two or more from 
a group of a tile boundary, a precinct boundary, 
and a code block boundary. 

w 

18. The image compression device as claimed in claim 
13, wherein: 

said image compression device is configured 
*5 from a combination of a two-dimensional wave- 

let transformation unit, a quantization unit, and 
an entropy coding unit. 

19. An image compression device comprising: 

20 

an image division part (181) dividing an image 
into a plurality of regions; 
a resolution determination part (1 83) determin- 
ing the resolution with respect to each of the 

25 regions divided by said image division part; and 

a compression control part (182) controlling 
compression with respectto each of the regions 
based on the resolution determined for each of 
the regions by said resolution determination 

30 part. 

20. The image compression device as claimed in claim 
19, wherein: 

35 the image division part applies more than two 

from a unit group of a tile, a precinct, a code 
block, and a pixel, which units are combined, 
to divide the image into the plurality of regions. 

40 21 . The image compression device as claimed in claim 
19, wherein: 

said image division part applies a region deter- 
mined according to an area of interest in the 
45 image to divide the image into the plurality of 

regions. 

22. The image compression device as claimed in claim 
19, wherein: 

50 

a boundary of the regions divided by said image 
division part is a boundary of two or more from 
a group of a tile boundary, a precinct boundary, 
and a code block boundary. 

55 

23. The image compression device as claimed in claim 
19, wherein: 



22 
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said image compression device is configured 
from a combination of a two-dimensional wave- 
let transformation unit, a quantization unit, and 
an entropy coding unit. 



said image decompression device is config- 
ured from a combination of a two-dimension in- 
verse wavelet transformation unit, an inverse 
quantization unit, and an entropy decoding unit. 



24. An image compression device comprising: 

an image division part dividing an image into a 
plurality of regions; 

a bit plane decomposition part decomposing 
each of the plurality of regions divided by said 
image division part into bit planes; 
a level of interest determination part determin- 
ing a level of interest for the decomposed bit 
planes; and 

a compression control part controlling com- 
pression with respect to each of the regions 
based on the level of interest determined forthe 
decomposed bit planes by said level of interest 
determination part; wherein 
a compressed image is generated according to 
the level of interest determined forthe decom- 
posed bit planes. 

25. An image compression device comprising: 



28. An image decompression device for decompress- 
ing an image compressed by the image compres- 
sion device claimed in claim 7, wherein: 

10 the compressed image is decompressed based 

on information of each of the regions divided by 
said image division part, which information is 
contained in the compressed image. 

15 29. The image decompression device as claimed in 
claim 28, wherein: 

said image decompression device is config- 
ured from a combination of a two-dimension in- 
20 verse wavelet transformation unit, an inverse 

quantization unit, and an entropy decoding unit. 

30. An image decompression device for decompress- 
ing an image compressed by the image compres- 
25 sion device claimed in claim 13, wherein: 



26. 



an image division part dividing an image into a 
plurality of regions; 

a bit plane decomposition part decomposing 
each of the plurality of regions divided by said 
image division part into bit planes; 
a level of interest determination part determin- 
ing a level of interest for the decomposed bit 
planes; 

a compression control part controlling com- 
pression with respect to each of the regions 
based on the level of interest determined forthe 
decomposed bit planes by said level of interest 
determination part; and 
a tag processing control part (144) controlling 
tag processing based on the level of interest de- 
termined for the decomposed bit planes; 
wherein, 

a compressed image is generated according to 
the level of interest determined forthe decom- 
posed bit planes. 

An image decompression device for decompress- 
ing an image compressed by the image compres- 
sion device claimed in claim 1 , wherein: 



the compressed image is decompressed based 
on information of each of the regions divided by 
said image division part, which information is 
30 contained in the compressed image. 

31. The image decompression device as claimed in 
claim 30, wherein: 

35 said image decompression device is config- 

ured from a combination of a two-dimension in- 
verse wavelet transformation unit, an inverse 
quantization unit, and an entropy decoding unit. 

40 32. An image decompression device for decompress- 
ing an image compressed by the image compres- 
sion device claimed in claim 19, wherein: 

the compressed image is decompressed based 
45 on information of each of the regions divided by 

said image division part, which information con- 
tained in the compressed image. 

33. The image decompression device as claimed in 
50 claim 32, wherein: 



the compressed image is decompressed based 
on information of each of the regions divided by 
said image division part, which information is 
contained in the compressed image. 55 



said image decompression device is config- 
ured from a combination of a two-dimension in- 
verse wavelet transformation unit, an inverse 
quantization unit, and an entropy decoding unit. 



27. The image decompression device as claimed in 
claim 26, wherein: 



34. An image compression/decompression 
comprising: 



device 
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the image compression device claimed in claim 
1 ; and 

the image decompression device claimed in 
claim 26; wherein, 

functions of said image compression device 
and said image decompression device are re- 
alized by a combination of a two-dimensional 
wavelet transformation/inverse transformation 
unit (20b), a quantization/inverse quantization 
unit (20c), and an entropy coding/decoding unit 
(20d). 

35. An image compression/decompression device 
comprising: 

the image compression device claimed in claim 
7; and 

the image decompression device claimed in 
claim 28; wherein, 

functions of said image compression device 
and said image decompression device are re- 
alized by a combination of a two-dimensional 
wavelet transformation/inverse transformation 
unit (1 20b), a quantization/inverse quantization 
unit (120c), and an entropy coding/decoding 
unit(120e). 



sion device claimed in claim 34. 

39. A program for executing on a computer to perform 
functions of the image compression/decompres- 
sion device claimed in claim 35. 

40. A program for executing on a computer to perform 
functions of the image compression/decompres- 
sion device claimed in claim 36. 

41 . A program for executing on a computer to perform 
functions of the image compression/decompres- 
sion device claimed in claim 37. 



15 42. A computer readable recording medium storing the 
program claimed in claim 38. 

43. A computer readable recording medium storing the 
program claimed in claim 39. 



w 



20 



25 



44. A computer readable recording medium storing the 
program claimed in claim 40. 

45. A computer readable recording medium storing the 
program claimed in claim 41 . 



36. An image compression/decompression device 
comprising: 

the image compression device claimed in claim 
13; and 

the image decompression device claimed in 
claim 30; wherein, 

functions of said image compression device 
and said image decompression device are re- 
alized by a combination of a two-dimensional 
wavelet transformation/inverse transformation 
unit, a quantization/inverse quantization unit, 
and an entropy coding/decoding unit. 



30 



35 



40 



37. An image compression/decompression device 
comprising: 

the image compression device claimed in claim 45 
19; and 

the image decompression device claimed in 
claim 32; wherein, 

functions of said image compression device 
and said image decompression device are re- 50 
alized by a combination of a two-dimensional 
wavelet transformation/inverse transformation 
unit (1 80b), a quantization/inverse quantization 
unit (180c), and an entropy coding/decoding 
unit(180e). 55 



38. A program for executing on a computer to perform 
functions of the image compression/decompres- 
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